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Introduction 


This teeue of the journal is devoted to publication of papers prepared for 
the All-Union Conference on Development of Siberia's Productive Forces, 
which was held in June 1980 in Novosibirsk. These papers have been grouped 
under three headings. In the firet, results are presented from research 
conducted in the Inetitute for Economics and Organization of Industrial 
Production of the Siberian Department of the USSR Academy of Sciences and 
devoted to the theoretical and methodological aspects of drafting regional 
economic programe and to summarization of the experience of carrying them 
out. 


The second part describes the scientific spadework which has been done in 
the same inetituce during preplanning studies whose purpose was to develop 
methode of optimizing the sectoral structure and land use pattern of new 
regional production combinations, above all the regional industrial conm- 
plexes being shaped in Siberia, and of applying these methods to specific 
cases. 


The third division brings together articles devoted to particular aspects 
of the development and location of the productive forces of the region and 
to probleme in preplanning studies. The papers were prepared by staff men- 
bers of the same institute and by representatives of other scientific in- 
etitutions. 


The papers published here pertain mainly to the topics covered by the Sec- 
tion of Comprehensive Regional Programs and Siberia's TPK's [regional in- 
dustrial complex]. 











REGLONAL ECONOMIC PROGRAMS* 


SURVEY OF EXPERIENCE IN USING PROGRAMS TO SOLVE NATIONAL ECONOMIC PROBLEMS 
IN SIBERIA 


Novosibirsk IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 11-19 


[Paper by B. P. Orlov and R. I. Shniper, Institute for Economics and Orga- 
nization of Industrial Production of the Siberian Department of the USSR 
Academy cf Sciences, Novosibirsk) 


[Text] The decree of the CPSU Central Committee and USSR Council of Minis- 
ters entitled "On Improving Planning and Strengthening the Influence of the 
Economic Mechanism on Increasing Production Efficiency and Work Quality” 
(July 1979) points up the need to draft programs of various types, includ- 
ing programs for development of particular regions (regionov), as an ex- 
ceedingly important and integral part of multiannual plans for the coun- 
try's economic and social development. The program organically links to- 
gether the objective (objectives) of the steps to be taken with the eco- 
nomic, socioeconomic and other tasks which are regarded as a means of at- 
taining the objective which has been set, and performance of these tasks is 








* In addition to the papers published below, a number of previous publica- 
tions in IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK have also been devoted to this problem: Yevseyenko, 
A. V., "Certain Problems in Shaping Regional Economic Programs" (Issue 

No 1, No 1, 1974); Yevseyenko, A. V., and Orlov, B. P., "On Retrospective 
Research Related to Structuring Regional Economic Programs" (Issue No 3}, 

No 11, 1979); Marshalova, A. S., "Structure of Regional Comprehensive Pro- 
grams" (Issue No 1, No 1, 1980); Untura, G. A., "Om Scientific Substantia- 
tion of Comprehensive Regional Programs" (ibid.); Shniper, R. I., "Problems 
in Drafting and Classifying Regional Comprehensive Programe" (ibid.). We 
should also note two Rotaprinted publications of the Institute for Economics 
and Organization of Industrial Production of the Siberian Department of the 
USSR Academy of Sciences: "Voprosy programmno-tselevogo planirovaniya" 
[Problems of Target-Program Planning], Novosibirsk, 1975; Shniper, R. I., 
"Regional 'nyye kompleksnyye programmy v sisteme narodnokhozyaystvennogo 
planirovaniya” (Regional Comprehensive Programs in the System of National 
Economic Planning], Novosibirsk, 1979. 











ensured by assignment of the necessary resources to the program. We look 
upon the regional economic program as the totality of measures ensuring 
comprehensive and balanced solution of a national economic problem in a 
particular area and within a given time. Ensuring comprehensiveneses in de- 
velopment of the regional economy and ,roportionality in ite sectoral 
structure (intersector balance) is one of the conditions for attainment of 
the necessary effectiveness of expenditures of social labor.' We are more- 
over referring to a problem (problems) whose solution has become an objec- 
tive in order to serve nationwide interests, not local ones. 


A great deal of experience was acquired in Siberia even before the war in 
solving national economics with programe. And after the war major regional 
projects were carried out here using the target-program approach to plan- 
ning to a greater or lesser extent. 


We can identify certain common traite typical of the drafting and progran- 
med accomplishment of all regional projects. 


Firet, since each of them has been called upon to solve a major national 
economic problem (or problems), ite accomplishment has been an ‘mportant 
landmark in the country's economic and social development, and at the same 
time it has had an impact on an extensive area far exceeding the limite of 
the particular region defined as the area where the project wae to be car- 
ried out. 


Second, each of them has been accomplished by creating a series of regional- 
production combinations at various levels (industrial parks, regional in- 
dustrial complexes), which has predetermined the stages and sequences of 
carrying out the particular project. 


Third, performance of each project has required a large-scale regional re- 
distribution of financial, physical and labor resources, since the project 
involved either pioneering development of a new area or a radical change of 
the economic structure of an inhabited area. We should note in particular 
that in both cases it was necessary to accomplish a sizable geographic 
tranefer of labor resources, which reflects the manpower shortage that has 
come about historically in Siberia. 


Fourth, because there has been little study of the area and because of the 
extreme nature of the natural environment, fulfillment of the projects ne- 
cessitated thorough scientific preparation for development of new areas and 
the drafting of a technical policy that would take into account the unusual 
regional conditions of production. Moreover, the lack of our own technolo- 
gies and highly productive pieces of equipment forced us as a rule to re- 
sort to foreign purchases of designs and manufacturing equipment, transpor- 
tation equipment, and so on. 


We will briefly describe the largest scale ("epochal") regional projects 
accomplished or now being carried out in Siberia. 

















The Urale--Kuznetek Project, which came first, was drafted in the dawn of 
the USSR's forced industrialization. Its objective arose out of nationwide 
("national") objectives, which simultaneously took into account economic 
interests, the interests of social welfare policy and the intevests of mil- 
itary etrategy and which took the form of building in the Urale and Western 
Siberia the industrial base necessary to industrialization of the country's 
eastern zone. Attainment of thie goal was in line with the state's orlen- 
tation toward optimum geographic location of the productive forces in the 
country and with its course toward an economic uplifting of backward re- 
gions and toward social transformations in this macroregion. 


The Urale=-Kuznetsk Project is rightly regarded as a logical and meaningful 
basis for the drafting of specific measures which in their totality actu- 
ally constituted an integrated set of steps, including planning and manage- 
rial procedures, which affords the basis for regarding the accomplishment 
of this project as a model of the target-program approach in the context of 
prewar development. 


The various sections of this program were organically connected with one 
another and were aimed at laying the foundation for ways of attaining the 
objective set forth in the conception of the Urals--Kuznetsk problem, which 
was interregional: it envisaged joint ucilization of the mineral resources 
of adjacent areas in order to furnish raw materials to the USSR's second 
coal and metallurgical complex. Its functioning on the basis of a pendulum 
exchange of the iron ore of the Urals for the coking coal of the Kuzbass 
made it possible to look upon the regional-industrial combination created 
precisely as a Urale--Kuznetek combine (this concept was to lose currency, 
since independent regional industrial combinations were formed in the Urals 
and in the Kuzbass). In this project the country's second coal and metal- 
lurgical complex was oriented not only to meeting the needs of the entire 
union: it aleo figured as the basic nucleus for formation of a multisector 
production complex. The need to interlock sectors and industries and com- 
bine production operations on the basis of multipurpose utilization of the 
natural resources of Siberia and the Jrals was accordingly foreseen. Plans 
called for exploring the sources of minerals and raw materials of this com- 
bine, the potential for the timber and lumber industry, fuel and power re- 
sources and water resources and for determining their value to the national 


economy. ” 


The problems of a technical policy occupied an important place in the pro- 
gram, and prospects for creating new technology and for its use in the re- 
gion's industrialization were examined. The lack of previous design work 
on which to draw and the underdeveloped state of the domestic machinebuild- 
ing industry made it necessary to use foreign technology and equipment ex- 
tensively. To be specific, the Kuznetsk Metallurgical Combine was built in 
that way. Generally speaking this method of technical progress was exten- 
sively used in the First Five-Year Plan in the USSR, since the transfer of 
foreign technology (to use the terms of Professor V. S. Muchnik), was prac- 
tically the only possible method in that period. 
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Much attention was paid in the program for solving this problem to dem- 
graphic problems as well, to forming a balance of labor resources and to 
the training of personnel. A large migrational influx of population wae 
caused by the program's implementation. Between 1926 and 1939 more than 3 
million persone moved to the Urals, to Siberia and aleo to the Far East 
from the European part of the country. ? 


The probleme of organizing ecientific research and project planning were 
given independent sections of the program, and an important place was al- 
lotted to the problems of the economic efficiency of carrying out all the 
measures intended and to analyzing the impact of this program on develop- 
ment of other parts of the country. 


This program was carried out during the thirties and early forties and 
turned out to be the largest in terme of costs and the most effective from 
the standpoint of long-range consequences of the action of the state 
through ite measures toward regional organization of the productive forces. 
The shaping of regional-production combinations--the Kuzbass TPK and the 
Novosibirsk and Omsk industrial concentrations (uzly). 


A notable feature of the drafting and implementation of the Urals--Kuznetsk 
Project was that the program approach was taken to managenent. The Urals-- 
Kuznetsk Commission of USSR Gosplan was set up to work out the scientific 
foundations and for subsequent coordination of the actions of various orga- 
nizations involved in carrying out the program. Later a specific entity--a 
bureau of the USSR Council of People’s Commissars headed by V. V. Kuyby- 
shev--was organized for the day-to-day supervision and coordination of ac- 
tions of different organizations in solving the economic and other tasks. 


Thus, the Urals--Kuznetsk Program, taking certain restrictions of the pre- 
war period into account (the acute shortage of financial and physical re- 
sources, hindering attainment of the intended proportionality and develop- 
ment of the various economic sectors; the paucity of work that had been 
done on methodological and procedural problems of planning and management; 
and the lack of experience in carrying out large-scale national economic 
projects), can be regarded as a bold experiment with the target-program ap- 
proach to solving a large-scale interregional problem and, moreover, one 
that was carried out with quite a bit of success. 


The Angara--Yenisey Project comes in second place after the Urals--Kuznetsk 
not only in chronological terms, but also with respect to the logic of im- 
plementing the course toward successive eastward movement of the country's 
productive forces. Creation of an industrial concentration in Western Si- 
beria provided the springboard for subsequent development of the productive 
forces of Eastern Siberia by solving the Angara--Yenisey problem. The con- 
centration of enormous reserves of hydropower potential in this region 
along with favorable conditions for exploitation and the high concentration 
of reserves of other natural materials--it was these prerequisites which 
defined the objective of the project (and the program)--and the transforma- 
tion of that region into the country's most important center for production 














of cheap electric power and products of energy-intensive production opera- 
tions. 


All the efforts undertaken under the Angara--Yenisey Project were inte- 
grated and distinguished by a broad analysis of ite transformational role 
in Siberia'e economic and social life. The prewar years went to prepare 
the ecientific foundations of the project. In the peacetime practice of 
the twenties and thirties there was no precedent for the construction of 
hydraulic engineering structures of such technical and economic complexity. 
The question of the economic efficiency of using the electric power was 
very important. The drafters of the project adopted the orientation toward 
development of energy-intensive production cperations. A second problem 
was related to selection of the most progressiy form of spatial organiza- 
tion cf production. N. N. Kolosovekiy advanced  e idea of creating re- 
gional preduction combinations, which later came to be called regional in- 
dustrial complexes and industrial parks. This idea turned out to be eco- 
nomically feasible even for other regional problems which were solved or 
which are being solved in the eastern regions of the RSFSR and also in 
other regions. Tremenious financtai, labor and phycical resources were 
necessary to carry out the Angara--Yenisey Project. That is why a series 
of stages was established for its realization. 


The first stage consisted of the rvsearch work: these were the preplanning 
and preproject stage of work on the Angara--\enisey problem, which was as- 
signed to the Angara Bureau of Gidroelektrostroy [expansion unknown]. The 
comprehensive approach was fundamental to this research: the hydroelectric 
power stations, water management and energy consumers were taken in their 
entirety as components of the overall power and industrial complex. 


This resulted in the drafting of the first variant »* the Angara--Yenisey 
Project (1935), which after the war was supplemented by a number of consid- 
erations suggested by the results of new research, by the progress of sci- 
ence and technology, and by a change in the national economy's demand for 
‘he products of the region. 


It is important to note in this connection how important it is that an in- 
terval of nearly 12 years passed from the drafting of the project to the 
beginning of its realization (in the first half of the fifties). In that 
time science had been able not only to obtain additional data on the re- 
gion's potential and on technical and technological possibilities for uti- 
lizing it effectively, but also to issue “hinte" to the design and drafting 
service (and through it to production) concerning desirable technologies 
for developing and processing na ural materials, concerning the technical- 
and-economic parameters of equipment, and concerning the organizational 
forms of production. This resulted in a revised structure of the economy, 
unit capacities of hydroelectric power stations and their respective units 
were enlarged over the previous intentions, and orders were placed in good 
time for custom-made equipment. 











The second stage was formation of the Irkutsk--Cheremkhovo TPK, which spe- 
cifically involved construction of the Irkutskaya GES; and the third stage 
was the formation of the Bratsk--Ilimsk TPK (including construction of the 
hydroelectric power stations bearing that name). The fourth stage can be 
associated with creation of the Central--Krasnoyarek and Sayan TPK's and 
the respective GES's, and the fifth commencement of creation of the Lower 
Angara TPK (whose power nucleus is the Boguchanekaya GES) and possible for- 
mation of the pper Lena TPK in the western part of the zone for economic 
development of the BAM [Baykal-Amur Main Rail Line]. 


Under the conditions of she present time we can already raise the issue of 
drafting a long-range program for completion of solution of the Angara-- 
Yenisey problem, which specifically presupposes supplementing it with the 
task of setting up the KATEK [Kansk--Achinsk Fuel and Power Complex]. Witt. 
this addition the problem would take on a new direction--creation of a fuel 
and power concentration for location of energy-intensive production opera- 
tions using another source of raw materials (brown coal), which previously 
was not foreseen. It is possible that the objective of forming the KATEK 
would also reflect the need for large-scale transfer of sources of energy 
to other regions of the country. 


Creation of the Western Siberian Petroleum and Gas Complex. The problem of 
forming this complex proved to be the most complicated of all such initia- 
tives on the part of the state. It is unusual in the objective ("exter- 
nal"') conditions for economic development of the area (size of reserves, 
extreme nature of the natural environment, the region's distance from in- 
dustrial centers, the absence of an infrastructure and the like) and the 
rate of attainment of the goals which were set. It involved an unprece- 
dented amount of outlays: in the last 10 years they exceeded the sum total 
of capital investments to build the VAZ [Volga Motor Vehicle Plant], the 
KAMAZ [Kama Motor Vehicle Plant], the BAM, and Atommash [Soviet enterprise 
specializing in manufacture of nuclear power plant equipment]. At the same 
time, as progress has been made in solving this problem the country's na- 
tional economy has already received a considerably greater gain than from 
the creation of those facilities. The capital investments are paying off 
faster than in the country's other regions. * 


The first stage of shaping this complex is creation of the USSR's major pe- 
troleum concentration (this was achieved in the mid-seventies) and creation 
of the basic foundation for production of natural gas (end of the seven- 
ties). The second stage, which followed at the end of the last decade,” is 
characterized by transformation of this complex into a multisector complex 
and by new relationships in the development of these two concentrations, 
which comprise its "load-bearing skeleton.” 


Far-reaching goals were not set in the first measures toward economic de- 

velopment of the northern portion of the West Siberian Plain, since a mod- 
est assessment was put on the commercial reserves of natural materials that 
would be exploited. A decree of the USSR Council of Ministers in May 1962 














called for organization of the production of petroleum and natural gas in 
Western Siberia by 1966 and for bringing this production up to 5 million 
tons and 10 billion cubic meters, respectively, by 1970.° In April 1956 
USSR Gosplan already had called for production of 19 million tons of petro- 
leum in 1970.’ But the growth of commercial reserves of petroleum made 
possible a drastic change in the assessment of the region's potential, and 
in late 1969 a special decree of the CPSU Central Committee and USSR Coun- 
cil of Ministers entitled "On Measures Toward Faster Development of the Pe- 
troleum Industry in Western Siberia, '® policymaking bodies proclaimed it to 
be an exceedingly important task of the national economy to build a large 
new national petroleum production concentration in Western Siberia in the 
years immediately following and to guarantee the petroleum production in 
that region would reach 100-120 million tons in 1975 and 230-260 million 
tons in 1980. The decree enumerated specific tasks of organizations called 
upon to develop the petroleum deposits. 


Consequently, this decree can be examined from the standpoint of the tar- 
get-program approach: it formulated an objective of the national economy 
which was to be realized in a region (Middle 0b' Valley), and it pointed 
out the basic economic and other tasks which were to be regarded as the 
means of attaining that goal. The latter--in the light of subsequent evo- 
lution--can be interpreted as creation in the Middle 0b' Valley of the 
country's major source of petroleum with long-term significance: even in 
1974 this field had passed Tataria, which was previously the principal 
source of petroleum; the production targets indicated above for 1975 and 
1980 were substantially exceeded, and in the last year of the 10th Five- 
Year Plan the volume of petroleum production here exceeded more than three- 
fold the level of Tataria and amounted to more than half of national pro- 
duction. 


The country's new source of petroleum was built up in the Middle Ob' Valley 
in an unprecedentedly short time--in just a decade, and the decisive role 
in this was played by formation of the Nizhnevartovsk industrial park, 
which in 1975 had a share of two-thirds of all the petroleum produced in 
the West Siberian Piain. 


The problem of building this source of petroleum was solved under compli- 
cated objective conditions resulting because the natural environment is ex- 
trewe and had not been previously studied, because the economy had not been 
developed and because the region was sparsely inhabited. The need for eco- 
nomic development of the new area in and of itself made it impossible to 
avoid large pioneering outlays for infrastructure (for transportation, for 
other productive purposes and also for social amenities and utilities. The 
"northern" factor in higher construction costs at least doubled one-time 
expenditures. At the same time, however, there was a shortage of financial 
resources and construction capacities. We were not for that reason suc- 
cessful in achieving balanced development either, first, between the petro- 
leum industry and related sectors of the economy (especially -ransportation 
and construction), or, second, between production and the in‘rastructure 








for social services and utilities, In other words, the capabilities of the 
program approach, which result from constetently taking ance-connect tons 
and resources into account, were not taken advantage of.” Moreover, we 
were not successful in overcoming duplication and paralleliem in expendi- 
ture of capital to build infrastructural projects for production, much lese 
nonproductive activities, which increased capital outlays and current coete 
ae compared to their centralized (extradepartmental) use. 


By contrast with the Urale--Kugnetek and Angara--Yenisey problems, whose 
practical solution was preceded by many years of research and an accumu- 
lated backlog of project planning and designing, the problem of building 
the country's principal source of petroleum in the Middle Ob' Valley began 
to be solved while the discoveries of the geologists were "still warn," 
when there had been little scientific and engineering-and-technological 
preparation for economic development of an unusual area, i.e., once again 
with a definite departure from the requirements of target-program planning. 
For the firet time in world economic history a facility of this kind wae 
built, firet, “in a morass,” and second, in the North. At the same time 
the scientific knowledge of the region that was to undergo economic devel- 
opment wae sketchy, and the technologies and implements to be used proved 
not very suitable (this was aleo characteristic of the first period of de- 
veloping the gas resources of the Arctic). 


In actuality ecientific research, planning ead economic organizations had 
no extra time in which to draft an all-inclusive and balanced regional pro- 
gram containing not only an elaborate definition of the goale of economic 
activity and the taske that would ensure their attainment, but aleo an ex- 
haustive list of the necessary resources in interrelated measures (begin- 
ning with research and project planning and design work), and also outlin- 
ing strict time frames for each stage of the program's accomplishment. '° 


The problem of shaping the new source of natural gas in the Wesc Siberian 
Plain originally had a subordinate status relative to the petroleum prob- 
lem, which was manifested in the differing amounts of financing, but from 
the beginning of the seventies a more vigorous effort began: reorientation 
from exploitation of the Berezovo field, where the reserves were small, to 
developing the deposits of the Arctic zone. Consequently, within the West 
Siberian Petroleum Complex there took place a ranking of capital invest- 
mente, which were concentrated in time and by projects (much the same has 
aleo been typical of ite subsequent development). 


The orieatation toward development of these deposits reflected adoption of 
a new objective--creation of the country's principal source of natural gas 
in Western Siberia. This o jective was expressed in the assignments of the 
LOth Five-Year Plan: capital investments in the region's gas industry were 
stepped up sharply and provision was made for a sharp increase in produc- 
tion of natural gas (3-4-fold over the 5-year period). Whereas in 1975 
this production (converted to petroleum) was only one-fourth of petroleum 
production, in 1980 it had already reached nearly one-half. 














A large lag of the infrastructure behind development of the principal pro= 
duction operation was allowed in the process of creating thie facility, and 
that also resulted in overexpenditure of funds. 


Experience in solving these two probleme vividly demonstrated that underea- 
timation of the advantages of the target=program approach in planning and 
management practice when major capital investment projects are being car- 
ried out tends to increase the time required to perform the various taske 
and to substantially increase the costes to the national economy. 


We would also like to note shortcomings in coordination of the efforte of 
the partner organizations involved in solving these problems. it was made 
diffieult by substantial differences in the rates of financing of the inter- 
acting organizations, by the poorly coordinated pianning of their opera- 
tions, by discrepancies in criteria used to assess their activity, and by 
other circumstances, !! 


Consequently, if we speak in the most general terms, then higher efficiency 
of expenditures of the nacional economy can be achieved by attaining inter- 
sector balance, through optimum distribution of capital invescments and by 
utilizing other capabilities of thie approach. 


Program for Economic Development of the BAM Zone. One of the most impor- 
tant nationwide problems which will be solved in the eighties is economic 
development of the BAM Zone. Its conetruction has a long prehistory: the 
task of building this main rail line was set back before World War Li, and 
a beginning was even made to solve it. Conceptions of the purposes of this 
effort have, however, changed substantially since that time. Originally it 
wae ite purely transportation importance that was in question, while in the 
seventies construction of the main rail line has been given a broad inter- 
sector interpretation. !? 


Today researchers are unanimous that the construction of the BAM will in 
time make it possible to shape a new industrial belt in the Near North of 
Eastern Siberia and the Far East, which will interact with the first belt, 
built along the great Siberian main rail line. 


Intensive economic development of the Near North will undoubtedly have far- 
reaching consequences, which predetermine the entire course of development 
of the country's eastern zone. Following adoption of the decree on con- 
struction of the BAM by the country's policymaking bodies, then, it was 
deemed advisable to conduct further research on the basis of a single con- 
prehensive coordination plan. 


In order to coordinate the efforts of numerous scientific and project plan- 
ning organizations it is extremely important to define the ultimate objec- 
tive (objectives) and to formulate the conception that will be the point of 
departure in outlining specific tasks for each creative collectivity. 
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The comprehensive nature of the actions to be taken and the great diversity 
of their consequences were taken as pointe of departure in defining the ob- 
jectives of building the main rail line and of economic developnent of its 
sone. Firet of all, construction of a latitudinal main rail line extending 
mre than 3,100 km and providing a second access to the porte of the Pa- 
cifie Ocean basin, and of the meridional main rail line from the BAM to 
herkakit vie Tynda would bring a huge territory extending over 1.5-1.6 mil- 
lion square kilometers into economic circulation. Tremendous natural re- 
sources are concentrated in this area, above all mineral raw materiale and 
timber which cannot be used on any large scale until transportation is de- 
veloped in these areas. Second, the BAM is a backbone main line from which 
other transportation routes will eventual!y begin to thrust into areas of 
industrial development. At the same time it is becoming a part of what in 
future will be the second transsiberian railroad, which will run through 
the Near North. Third, economic development of the BAM Zone will create 
favorable prerequisites for shaping the country's unified power system on 
the basis of unification of the Far Eastern and Southern Yakut power sye- 
tems with the unified power system of Siberia. Fourth, economic develop-~ 
ment of the BAM Zone is necessary to performance of the very important na- 
tional economic task of settling the country's eastern regions. Fifth, the 
Baykal-Amur Main Rail Line will have great foreign economic importance, 
above all for strengthening the Soviet Union's connections with the coun- 
tries of the Pacific Ocean basin. 


When the echeme for the comprehensive research program was being struc- 
tured, it was necessary to take into account both the taske of preparing 
and carrying out major sectoral and intersectoral projects in the BAM Zone 
and uee of the most effective forms of regional organization of production, 
as vell as the unusual complexity of the natural environment, which imposes 
specific requirements on technology and engineering, on standard allowances 
for construction of social, residential and cultural service facilities, 
and also on ecological measures. 


Research on the probleme of the BAM is being conducted sigultaneously with 
construction of the main rail line. This pute a definite imprint on the 
organization of efforts; in particular, the project planners and builders 
of the BAY are involved in the extensive discussion of the results of the 
various stages of research, which make thie research more purposive and 
makes it possible to respond quickly to requests from practitioners. This 
has become possible because from the very beginning of setting up the re- 
search projects the Scientific Council of the USSR Academy of Sciences for 
the Problem of the BAM was eet up; it has now become the coordinating and 
guiding center. 


Summarization of the experience acquired wakes it possible to draw certain 
conclusions concerning the c«chnology for solving the problems that arise 
between study of a problem and the drafting and performance of a program. 
We can identify four stages in that interval. They are, first, the scien- 
tific and preplanning work on the basic aspects of the problem. Practical 
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accomplishwent of any Large-scale regional problem ia possible only if sei- 
entific knowledge and the physical and technical prerequisites have previ- 
ously been built up for staging the subsequent operations on a broad scale. 
Second, project planning and surveying work and settlement of intersector 
and sectoral probleme of architectural layout and production technology. 

In this stage it is most important to select the pivotal industries or in- 
tersector complexes so as to take into account stocks of relevant natural 
materiale and possibilities for financing their development. The scale of 
development of industries and complexes is determined ae a function of 
their role in the shaping of all-union balances of production and consump- 
tion of products so as to take into account alternatives of their produc- 
tion and export-import connections. Third, performance of the investment 
eubprogram. In thie stage it is important to examine different situations 
that lave an impact on conditions for shaping TPK's, their makeup, the 
scale of production operations and the pace of construction. If there le a 
shortage of resources, it is obviously important to select a sequence of 
construction which will yield the fastest return and make it possible to 
perform intermediate tasks leading toward the ultimate objectives of the 
program. Fourth, bringing production capacities up to designed output and 
achieving efficient functioning of the TPK's and industrial parke that are 
built. In this stage we encounter indeterminacy in the domain of inter- 
changeability of resources under the impact of ecientific-technical prog- 
ress. This necessitates a thorough study of trends in their consumption 
under the impact of the development of science and technology and evalua- 
tion of their possible impact on the structure of physical balances and in- 
tersector relations. 


Strict observance of chronological sequence in going through these stages 
cannot be required: in practice they are often coincident in time. Dates 
for their performance depend to a considerable degree on the character and 
ecale of the regional problem. But one thing is clear: these stages are 
not taken up in the conventional planning intervals. 


Research on the problem of the BAM has shown that the level of scientific 
and project planning preparation of the various projects making up the pro- 
atem ie uneven, and this predetermines the time sequence for performance of 
particuler taske. Carrying out the program for economic development of the 
BAM Zone obviously requires several decades, which naturally will make it 
necessary to build up spadework for setting up the subsequent stages run- 
ning even into the 21st century. 


1. Economic programs do not guarantee high efficiency of performance of 
capital investment projects if they are set up without sufficient con- 
sideration to balance connections and resources. (Krasovekiy, V., 
“Efficiency of Targeted Economic Programs,” VOPROSY FKONOMIKI, No 12, 
1976, p 46) 
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2. The program of summary work on the Urala-Kugnetek problem has been 
described by N. N. Kolosovekiy (PLANOVOYE KHOZYAYSTVO, No 12, 1930). 


3}. Popov, Z. £., “Problemy ekonomiki Sibiri" [Problems of Siberia's Econ- 
omy), Moscow, Ekonomika, 1968, p 44, 


4. BKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVO, No 3, 1979, p 8. 


5. Im the literature it has come to be called the “new stage." Its char- 
acterietic features are given, to be apecific, in the article: Orlov, 
B. P., “The Middle Ob’ TPK: A New Stage of Development," IZVESTIYA 
SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA OBSHCHESTVENNYKH NAUK, 
(lesue No 1), No 1, 1980, pp 33-35. 


6. Central State Archives of the USSR National Economy, repository 233, 
inventory i, item 29, sheet 4, 


7. TIbid., inventory 3, item 274, sheet 4*. In actuality, 31 million tons 
of petroleum and nearly 10 billion cubic meters of gas were produced 
in 1970, 


8. “Resheniya parti! i pravitel'stva po khozyayetvennym voprosam" [Deci- 
sions of the Party and Government on Economic Questions], Vol 7, July 
1968-1969, Moscow, Politizdat, 1970, pp 579-582. 


9. The consequences of this have been covered, specifically, in the arti- 
cles of V. M. Pushkarev and V. N. Kharitonova. See Pushkarev, V. M., 
"Certain Problems in Shaping the Nizhnevartovsk Industrial Park," 
IZVESTIYA SIBIRSKOGO OTDELENTYA AKADEMII NAUK SSSR--SERIYA OBSHCHEST- 
VENNYKH NAUK, (Iesue No 1), No 1, 1976, pp 57-61; Kharitonova, V. N., 
"Comparative Efficiency of Alternatives for Development of the Nizhne- 
vartovek Industrial Park,” ibid., (lesue No 2), No 6, 1978, pp 61-69. 


10. These requirements for the program as a “planning document” have been 
set forth, to be specific, by A. G. Aganbegyan. See Aganbegyan, 
A. G., “Upravientye sotetalisticheskia predpriyatiyami. Voprosy 
teorii i praktiki" [Management of Socialist Enterprises. Problems in 
Theory and Practice), Moscow, Ekonomika, 1979, pp 126-127. 


ll. Yeveeyenko, A. V., and Orlov, 8B. P., “Om Interaction of Organizations 
in New Areas Being Developed,’ LZVESTTYA SIBIRSKOGO OTDELENTYA AKADFE- 
MI1l NAUK SSSR--SERIYA OSSHCHESTVENNYKH NAUK, (Issue No 2), No 6, 1975, 
pp 39-466; and by the same authors, “On Retrospective Research on the 
Structure of Regional Feonomic Programs,” ibid., (Isave No 3), No ll, 
1979, pp 56-60. 


12. Shniper, R. I., “Regional ‘nyye predplanovyye issledovaniya” [Regional 
Preplanning Research), Novosibirsk, Nauka, 1978, p 124. 





ORGANIZATIONAL AND ECONOMIC PROBLEMS IN MANAGING THE PROCESS OF DRAFTING 
AND CARRYING OUT A PROGRAM 


Novosibirek IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Rueeian (Issue No 2) No ‘ May 80 pp 20-31 


[Paper* by R. 1. Shniper, Institute for Economics and Organization of In- 
dustrial Production of the Siberian Department of the USSR Academy of Sci- 
ences, Novosibirsk) 


{(Text] Whereas sectoral and regional planning are firmly assigned to a 
smoothly operating system of management entities, which ensures achievement 
of the indicators of the plan by using the economic mechanism that exists 
for accomplishing the necessary maneuvers with resources and production 
capabilities, the comprehensive regional program does not have this. The 
one-time solutions which are widely used in various programs define only 
their objectives, the list of those responsible for performance and the re- 
sources, but they are unable to ensure their inclusion in the everyday 
rhythm of the economic and social development of the sector or industry, 
che area or the country ae a whole. 


From the organizational standpoint there are several alternatives possible 
for linking regional programs to approved plans. The most accessible vari- 
ant, one which does not require any sort of restructuring, is when it is 
sufficient to draft the program and schedule ite tasks for the entities in- 
terested in ite performance that already exist. In this case one must rely 
on the self-discipline of ministries and departments. The slightest shift 
related to organizing efforts on the initiative of one of the departments 
can disrupt the time sequence and synchronization of the program's progress 
and thereby reduce ite effectiveness and reliability. 


It is more acceptable to organize a temporary entity in the framework of 
USSR Gosplan to perform largely coordinating functions. It would be up to 
thie entity to schedule the assignments of the program in the 5-year and 





* The recommendations made by the author of the article pertain primarily 
to drafting and carrying out the program for economic development of the 
BAM Zone. 
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current plane of minietries and administrative subdivisions, to check their 
fulfillment and, if necessary, to put pressure on the participants when 
there ise a deviation from the program's network schedule. 


The ideal alternative ia when organizations bearing full responsibility for 
the ecientific work, the project planning and performance of construction 
work are created to draft and carry out the programs. In addition to ac- 
tive performance of coordinating functions, these organizations, which have 
definite resources, resolve all questions related to development of the 
construction and building materiale industry and to the infrastructure of 
production and social amenities and utilities. It ie an indispensable con- 
dition that the program be included in the USSR national economic plan with 
a breakdown of the assignments by individual ministries and departments. 

In this case construction of industrial enterprises and large installations 
ie done by the respective sectors and industries, and at the same time the 
scientific-technical, socioeconomic and ecological requirements of the pro- 
gram are strictly adhered to. 


The mechanism adopted at present for management of the economy is unable to 
accomplish a radical reorientation of the intentions of ministries and de- 
partments in regional investment policy when the need arises. At the same 
time integrated performance of capital investments and socioeconomic tasks 
should depart from the generally accepted principles of distribution of the 
resources of the national economy depending on the regional conditions for 
carrying out the intended program. Such departures are justified: we are 
referring to performance of large-scale tasks that result in creation of 
new regional proportions and alteration of the sectoral structure of entire 
regional systems. in the practice of building socialiem the state has more 
than once granted a privileged status to various sectors of the economy, 
bringing into play instruments that make it possible to stimulate their 
priority development. This is all the more necessary in drafting and car- 
rying out comprehensive regional programs. These programe should be docu- 
ments that possess active attributes; every program drafted should be ex- 
amined and approved by the relevant policymaking bodies, and the principal 
stages for carrying out the program should be identified. It is extremely 
important in this connection not only to establish the entire set of meas- 
ures contained in it, but also to identify those of them which it is best 
to do first in order to ensure synchronization of activation of the first 
projects and creation of various stages of spadework for accomplishment of 
the other phases. 


It is a peculiarity of the program approach that the entire set of measures 
necessary to attainment of the ultimate goals of the program is examined, 
and resources are provided on the basis of a specific definition of its 
physical structure in various stages. Nor is it precluded that the physi- 
cal backing of the program could make it necessary to create new production 
operations or to make timely decisions to import products. 
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Under the influence of technical progress various engineering and technical 
solutions embodied in the program tend to become obsolete ae a rule. In 
the process of carrying out the program, organizations responsible for its 
fulfillment should be responsive to changing conditions and make the rele- 
vant adjustments. This is realistic only when an operable system iv set up 
to manage the processes of drafting and carrying out the program. 


Both the drafting and approval of programe and also their realization re- 
quire their own organizational forms of management. 


Algorithm for Drafting the Program. The principal client (USSR Gosplan) 
defines the initial assignment, which sets forth the general objectives of 
the program and the system of interrelated measures (in consolidated form) 
aimed at attaining them, and also the list of normative-legal acts regulat- 
ing socioeconomic policy, procedural principles for backing the program 
with resources, and the system of economic and social indicators. 


The initial assignment is passed on to the organization responsible fo 
drafting the program. It should be authoritative in solving related ques- 
tions that arise and should possess the financial and other resources ade- 
quate to drafting it. Such an organization for the program of economic de- 
velopment of the BAM Zone might be the RSFSR Council of Ministers, and its 
powers would include approval of the principal drafting organization; set- 
ting the date for the beginning and end of drafting; approval of the esti- 
mated costs of drafting the program; financial and physical support of the 
program's drafting; rendering of assistance to the leading organization for 
drafting the program in enlisting interested ministries and departments, 
project planning and scientific research institutes of sectors and indus- 
tries, and also local soviets of people's deputies of krays and oblasts in 
the area where the program is to be carried out; discussion of the com- 
pleted version of the program and its submittal to USSR Gosplan for exami- 
nation. 


The Siberian Department of the USSR Academy of Sciences might become the 
principal drafting organization for the BAM program. Its principal tasks 
would be as follows: 


i. analysis of scientific knowledge and assessment of the information base; 
ii. revision and specific designation of participants; 

iii. drafting of assignments for interested ministries and departments and 
discovery of their interests in this problem, as well as setting the quali- 
tative and quantitative indicators for sectoral and intersector projects in 
which these ministries take part; 


iv. compiling the network schedule for drafting, correlating and approving 
the program; 
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v. work on general probleme of methodology and method and their discussion 
with the participants; 


vi. clearance with the respective ministries of stages in which the pac- 
ticular industry or sector would be involved and also of start-to-finish 
synthetic quantitative and qualitative characteristics of the program; 


vil. drafting variants of the program reflecting the particular conceptual 
approaches and resource Limitations, cleared with USSR Gosplan and inter- 
ested ministries and departments, and selection of the optimum alternative 
in the first stage; 


viii. holding of conferences to discuss particular aspects and the program 
as a whole. 


The program is submitted for examination to the organization responsible 
for drafting it and to the client, then the relevant changes are made, and 
the final version of the program is submitted for approval. After approv- 
ing the program USSR Gosplan submits it for approval to policymaking bodies 
and includes the first and second phases in the main lines of soc toeconomic 
development of the country and of sectors and industries and regions. The 
first phase is included in all cross sections of the next 5-year plan in 
order to achieve balance with respect to all resources. 





Structure and Functions of Entities for Management of Realization of the 
Program. An effective system of management bodies furnishing horizontal 
and vertical relations should be created to organize management of the pro- 
cess of carrying out the program. The guiding unit of this system is a 
commission of the USSR Council of Ministers headed by a deputy chairman, 
whose com etency includes the following: 


i. ensuring that individual projects are built and put into operation in 
the proper order for inclusion in multiannual and current plans; 


ii. examination of technical-and-economic and technological solutions de- 
termining labor-saving policy and related to the manufacture of new tech- 


nology; 


iii. settlement of intersector questions related to construction of the 
zonewide infrastructure of industry and of social amenities and ucilities; 


iv. appointment of responsible supervisors to carry out the program; 


v. revision and adjustment of different versions for carrying out the 
program as a function of progress in its fulfillment; 


vi. ensuring that physical, material and technical and labor resources are 
in balance; 


19 





vil. organization of expert evaluation of the program's most complex in- 
tersector projects; 


viii. examination and approval of summary itemized liste for shaping indi- 
vidual TPK's; 


ix. examination and submittal for government approval of normative and le- 
gal acts regulating behavior of participants and ensuring encouragement of 
the process of carrying it out; 


x. appointment of the program's managing director. 


The members of the Commission for the BAM Program included a responsible 
representative of the leading organization, the program's managing director, 
who is at the same time the deputy chairman of the commission; representa- 
tives of the main project planning institute and the general contractor, 

and @ representative of the RSFSR Council of Ministers. 


Subdivisions for the program of economic development of the BAM Zone are 
being set up under USSR Gosplan and RSFSR Gosplan to dovetail the program 
with multiannual and current plans being drafted. Their tasks are as fol- 
lows: 


i. clearance of the recommendations of the program's management for inclu- 
sion of quantitative and qualitative indicators of the program in the re- 
spective 5-year and annual plans and seeing that the program is furnished 
financial and physical resources; 


il. clearing draft versions of the plan for the program with respective 
divisions of USSR Gosplan and RSFSR Gosplan; 


iii. drafting and submittal for consent of the program's management 
changes in the indicators of the 5-year plan on the basis of progress in 
carrying out the program; 


iv. organization of the drafting of economic and social standards to be 
used in drafting stable 5-year plane for carrying out the program; 


v. exercise of supervision over fulfillment of the obligations of minis- 
tries and departments as well as regional Soviet bodies as the program is 
carried out. 


Direct supervision over realization of the program is exercised by the pro- 
gram's management, which is headed by a deputy chairman of the Commission 
for the BAM Program. It performs the following functions: 


i. prepares the craft of the multiannual and current plans within the 
framework of che approved program for submittal to the commission of the 
USSR Council of Ministers «nd USSR Gosplan; 
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iif. it clears these plans with the respective ministries and departments; 


iii. it determines the order of sequence for formation of regional indus- 
trial complexes and planning assignments for inclusion in multiannual and 
current plane; 


iv. it appoints supervisors of the management for the programs of shaping 
the TPK's; 


v. its clearance is required for feasibility studies and project planning 
assignments submitted by interested ministries and departments; 


vi. it defines requirements for participation of ministries and depart- 
ments in shaping the zonewide infrastructure of production, in solving so- 
cial problems and in performing measures related to multiple use of re- 
sources and environmental protection; 


vii. it is the entity dispersing physical and financial resources for de- 
velopment of intersector production operations and infrastructural sectors 
and for solving the social problems of the program; 


viii. it monitors the activity of project planning and construction orga- 
nizations serving the program; 


ix. jointly with local soviets of people's deputies and interested depart- 
ments it settles the question of shaping the balance of labor resources and 
sources of food. 


The program's management reports on its activity to the commission of the 
USSR Council of Ministers. 


The Scientific Council of the USSR Academy of Sciences coordinates the sci- 
entific research projects of institutes of the academy and of sectors and 
industries related to carrying out the program for economic development of 
the BAM Zone, and it has the following functions: 


i. it drafts the coordination plans for the 5-year period and submits them 
for approval to the Presidium of the USSR Academy of Sciences and to the 
Committee of the USSR Council of Ministers for Science and Technology; 


ii. in the process of carrying out the program it raises questions that 
require additional basic and applied research; 


iii. it conducts field sessions and conferences jointly with representa- 
tives of organizations participating in carrying out the program and also 
representatives of party and Soviet agencies and discusses the current 
problems in the further staging of the program; 
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iv. on the basis of the field sessions and conferences it prepares con- 
atructive proposals for policymaking bodies and planning agencies; 


v. it participates in preparing recommendations for accomplishing the 
measures of the BAM program in successive planning documents. 


The head project planning institute does th. general project planning, es- 
tablishes communications with the project planning institutes of sectors 
and industries insofar as concerns definition of the general strategy for 
formation of TPK's and solution of problems of the entire program, it 
drafte the plan of project planning work for the next 5-year period, taking 
into account creation of the necessary project planning spadework for sub- 
sequent phases in carrying out che program, jointly with the general con- 
tractor it works out the network schedule for preparation of project plans 
and estimates, it performs expert evaluation of materials prepared by sub- 
contracting organizations, evaluating the quality of this documentation, 
and it defines the technical policy of construction organizations, includ- 
ing the questions of interchangeability of various materials and fabrica- 
tions. 


The general contractor, to be designated by the Commission of the USSR 
Council of Ministers for the BAM Program from among leading construction 
ministries, is responsible for development of the construction and building 
materials industry, including the support facilities of subcontracting or- 
ganizations, and for maintaining communications with the program's manage- 
ment and with the material and technical supply administration, jointly 
with the head project planning organization it evaluates the quality of in- 
coming documencation ami technical policy and principles governing location 
of the conectruction and building materials industry, selects progressive 
forms and methods of construction to take into account the specific re- 
gional feetures of the zone, and sets up the computerized system for man- 
agement [AS] of development of TPK's and projects significant to the en- 
tire program. 


The functions of supplying appropriations and credit to finance the pro- 
gram's projects are made the responsibility of offices of USSR Stroybank, 
which must be guided in their activity by the decree on improving planning 
work and perfecting the economic mechanism adopted 12 July 1979 bv the CPSU 
Central Committee and USSR Council of Ministers. 


Tt would be wise for a specially created administration subordinate to the 
Committee for Material and Technical Supply of the USSR Council of Minis- 
ters to bear responsibility for physical balancing of the program's meas- 
ures. The material and technical resources of ministries and departments 
covering the entire period of the program's fulfillment would be transfer- 
red to it on a centralized basis. The administration would compile the 
specification of required physical and technical resources and their dis- 
tribution among the supplier enterprises manufacturing them. 
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Regional administrative structures would take the burden of forming labor 
resources, food supply, forming the balance of local building materials and 
developing branches of the building materiale industry, and solving prob- 
leme concerning housing, utilities and social and cultural services. They 
would also examine and approve the general plans of cities and worker set- 
tlemente and monitor their fulfillment and participate in working out draft 
versions of multiannual and current plans for carrying out the program's 
measures. 


The Council of the Program, which functions as an advisory body of the pro- 
gram's management, is created to resolve intersector problems and problems 
lying outside the program posed by representatives of the organizations 
enumerated above. It must be accorded broad functions in taking decisions 
that determine the progress of the program's fulfillment: this applies 
both to scientific-technical and project planning aspects as well as to se- 
lection for each successive phase the most expedient alternative that suits 
the conditions that have come about and reflects the interests of attain- 
ment of the program's intermediate and ultimate goals. The council estab- 
lishes and maintains ongoing contact with the interested regional and sec- 
toral organizations. 


Elements of the target-program approach were used from the very beginning 
of elaboration of the economic program of the BAM in the domair of manage- 
ment. Unfortunately, this progressive approach extends only to construc- 
tion of the main rail line itself. As a result even at the present time a 
number of disproportions have been planned in the development and location 
of the construction and building materials industry, in urban development 
and in formation of the regiona!) infrastructure for both production and so- 
cial services and utilities. It is obviously important to take the ideas 
of target-program management to their logical end. 


Regional programs are intersector programs, and when they are being carried 
out, the question always arises of priority measures related to pioneering 
capital investment, i.e., resources aimed at laying the foundation of the 
region's economy, formation of the elements of the production and social in- 
frastructure. So that a situation will not come about in which each depart- 
ment, starting from its own limited resource capabilities, will strive to 
become involved in carrying out the program in phases which are no longer 
related to pioneering capital investments, it is advisable that in each 
program a separate section be devoted to the work of creating the intersec- 
tor infrastructure of production and social services and utilities. In or- 
der to encourage the creation and operation .f this separate component it 
would be justified to have centralized planning of all the resources set 
aside for these purposes and to concentrate them in the hands of the pro- 
gram's management. The respective work items must be included in the plan 
of the general contractor and relevant subcontractors. 


The sequence for construction of these facilities and also the financing of 
material and technical supply for operations related to building them is 
set forth by the Council of the Progran. 
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Since the program for economic development of the BAM Zone is being carried 
out in several oblasts, an office of USSR Stroybank has been created to af- 
ford the possibility of responsive settlement of questions of financing and 
to enhance material liability for fulfillment of the measures of the pro- 
gram. It ie obvious that similar measures through the channels of USSR 
Gosbank would make it possible to regulate more actively the circulation of 
money, to furnish in good time the required short-term credit and to react 
through fulfillment of the cash plan to discrepancies that arise between 
effective demand and the commodity counterpart. 


There is a steady tendency on the part of the productive forces to move 
northward where the most important mineral deposits are located, and there 
is an urgent need to settle the question of active encouragement of the 
capital investment intentions of ministries and departments in carrying out 
programs that are scheduled in those areas. Experience shows that fulfill- 
ment of planning targets when capitel investments are limited is easier if 
they are committed to areas already developed and not burdened with factors 
that mean higher costs. To some extent this is the reason why the eastern 
regions are developing slower than is required by the interests of the na- 
tional economy. It obviously would make some sense to raise the question 
of government compensation of additional capital investments in areas of 
new development resulting from the factors that increase costs; this would 
make it possible to enhance the attractive attributes of pioneer areas for 
increasing the efficiency of capital investments in the functioning of fu- 
ture production operations. 


Problems related to preferential financing with appropriations and credit, 
whereby benefits would be instituted to attract and hold labor resources 
and to raise the standard of living of the population, are also taking on 
great importance. 


In order to derive the maximun benefit from program management, it is im- 
portant to formulate straightforward rules governing relations with minis- 
tries and departments participating in carrying out the program and also 
with soviets of people's deputies within administrative formations where 
the capital investment process is taking place. We can identify four 
spheres of activity where the interests of program, sectoral and regional 
management tend to intercept one another most frequently: 1) satisfaction 
of the physical and cultural needs of the population; 2) creation of the 
production infrastructure and also of subsidiary and auxiliary intersector 
production operations; 3) comprehensive use of regional resources; 4) envi- 
ronmental protection. 


The interrelations of sectors and industries participating directly in car- 
rying out the program and performing related functions should be structured 
on the basis of the most important requirements those sectors and indus- 
tries must meet in order to attain the ultimate goals of the program: 
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i. documented justification of the feasibility of participation in the 
relevant program in the various etages of carrying it out; 


ii. @ reckoning of the intereste of the various sectors and industries in- 
volved in utilisation of natural resources; 


iii. @ reckoning of temporary production and material-and-technical con- 
straints in defining the structure and scale of production, and also pro- 
portions between live and embodied Labor; 


iv. selection of technological eyetems that suit the natural and climatic 
conditions and the mineral and raw material resources related to develop- 
ment of the production operations of the relevant sectors of the economy; 


v. @trict observance of the network schedule of the program, which pre- 
supposes that ministries and departments are ready to become involved in 
carrying out the program in the phase that corresponds to the logical se- 
quence of ite fulfillment in time; 


vi. participation in scientific preparation and infrastructural develop- 
ment in the zone where programe are being carried out; 


vil. timely examination of measures ensuring fulfillment of obligations 
in the drafting of long-range, medium-term and current plans; 


vill. realization of the requirements of the program in compilation of 
plane not only to take into account the efficiency of the sector or indus- 
try in the time interval being planned, but aleo to take into account the 
need to attain the ultimate goale of the program and at the same time to 
minimize resources and time; 


ix. preparation of project planning documentation so as to take into ac- 
count the regional peculiar‘ties of the program; 


x. timely placement of orders with manufacturing plants for future enter- 
priees and selection of the technical characteristics of machines and 
equipment, which are to be cleared with the respective entities involved in 
management of the program from the standpoint of savings of live labor and 
environmental protection; 


xi. creation of a reliable construction and building materials industry in 
accordance with the program's scale, development of that industry in time 
according to the volume and structure of capital investments pertinent to 
each etage of the program; 


xii. geographic location of the construction and building materials indue- 
try in accordance with the forms for spatial organization of the program; 
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xiii, Craneportation development of the area where the program le to be 
carried ovt 60 a8 to take into account the sequence it envisages for shap- 
ing regional industrial complexes and creation of conditions for shaping 
wtable intraregional and interregional transportation-economle relations. 


Within the framework of a reliable economic mechanian it is obviously pos- 
wible to provide guarantees that the requirements of the program will be 
fulfalled in the practical activity of ministries and departments. To that 
end it is advisable to include the measures envisaged by the program in 
master charte of development and location drafted for each sector or indus- 
try, and priority work items should be given a separate line in its S-year 
development plan. It is best for material and technical resources required 
to carry out the program to be transferred centrally to the general con- 
tractur of the program. This eliminates the possibility that the capital 
investments will be used for other purposes. The planning targets of sec- 
tors and industries related to fulfillment of programe should be cleared in 
thie order: the sector or industry, the program's management --Gosplan. 
This will make it possible for the program's management, before the draft 
version of the plan has been examined by USSR Gosplan, to Link the inten- 
tions of sectors and industries and to square them with the proportions and 
functional relationships established in the program. 


Each sector or industry, pursuing ite own interests, also advances its own 
requirements concerning the program: 1) that the sector's immediate and 
long-range interests be taken into account when the time sequence for shap- 
ing the program and the network schedule for its fulfillment are defined; 
2) that the sector's or industry's future enterprises be provided local re- 
sources, taking into account the right to preferential use arising out of 
the role and importance of the sector or industry in the system of the USSR 
national economy; 3) that intersector production operations be developed to 
meet the needs of the program's participants for repair and other material 
services; 4) that reliable sources of fuel and power be created #0 as to 
cover the needs of every industry and sector as they grow; 5) that a uni- 
fied transportation system be created to serve the needs of the program, 
taking into account the volume and composition of shipments and the eco- 
nomic interests of each participant in the program; 6) that the position of 
the program's management concerning the proposals of the sector or industry 
concerning regional organization of the economy, architectural and layout 
solutions, the principles governing settlement and material and technical 
supply be defined in good time; 7) that the interests of the sector or in- 
dustry be taken into account when regional policy is defined concerning 
formation of the balance of labor resources and the programwide technical 
and technological stra egies. 


If the program is to be able to vigorously influence the socioeconomic de- 
velopment of oblasts, krays and republice where it will be carried out, it 
is extremely important that it a) take into account the interests of those 
administrative entities, which might take the form of reckoning on mutual 

requirements, development of construction support facilities, formation of 
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the balance of labor resources, creation of conditions for building the in- 
frastructure of utilities, and eo on; b) make provision for the necessary 
resources intended for development of local facilities making up the inafra- 
structure of production and of social services and utilities; ¢) partici- 
pate in the process of settlement and urban development; 4d) take into ac- 
count the possibilities of ite participation in reconstruction of existing 
enterprises which will be involved in carrying out the program; e) take 
into account the initial economic level of the oblaet and ite change under 
the impact of the program's implementation and mandatory identification of 
the economy under local jurisdiction; f) make provision for distribution of 
capital investments among administrative entities eo as to take into ac- 
count the sequence of carrying out the program in accordance with the gen- 
eral network echedule for ite fulfillment. 


The program ie linked to the plan of oblasts, krayse and republice by bring- 
ing the volume of capital investments into line with the plen for develop- 
ment of the buiiding materiale industry, by linking the social aspect of 
the program with the plan for social, cultural and consumer services to the 
public of the oblast (kray), and bringing the echeme for movement of con- 
modities for production and consumer needs into conformity with the exist- 
ing echemes and prospects for their development. In addition, the pro- 
gram's environmental protection measures are linked to the corresponding 
sections of regional medium-term plans, and the necessary compensatory 
measures are unfailingly taken into account. 


One can distinguish three interrelated areas where comprehensive regional 
programs aleo exert a socioeconomic impact. 


1. The area whose economic development comes under the influence of actual 
realization of the program. Its size depends on location of the prospected 
resources and possibility for bringing them into economic circulation over 
the next 15-20 years. Work to augment the raw materials potential and to 
shape TPK's, industrial parks and a network of urban settlements around it, 
to build the infrastructure of production and social services and utilities, 
and to develop the nonproductive sphere and the sectors providing trade and 
consumer services to the public undergo further development in thie zone. 


2. Areas of oblasts, krays and ASSR's adjoining the zone where the program 
is being staged. They become support bases for staging construction work, 
@ source of personnel, and a source from which the construction project re- 
ceives material and technical supply and a source of trade and consumer 
services. Moreover, these administrative entities bear the principal load 
in shaping the balances of farm products for the public, in location of re- 
pair facilities, in setting up multipurpose facilities for classifying the 
assortment of goods required for material and technical supply of the econ- 
omy and to furnish consumer goods to the public, in using the finance-and- 
credit system to serve the cost-accounting functions of enterprises and or- 
ganizations and to regulate the circulation of money in the area ment toned 
under 1. 








3}, All other economic regions of the country which are actively partieci- 
pating in acilentific preparation, project planning and conetruction of in» 
dustrial enterprises and infrastructural facilities and formation of the 
financial and physical resources required for carrying out the program in 
practice, 


As a function of the type of economic connection the program hae with the 
areas mentioned above, the content of planned production dependencies and 
mechaniem for regulating them are defined. Whereas full reaponeibiiity of 
the program's management bodies for construction of the facilities of the 
production and social-residential infrastructure and for development of in- 
tersector subsidiary and auxiliary production operations is typical of the 
first area, for the second and third participation in solving the produc- 
tion vf socioeconomic problems of the program comes down mainly to allocat- 
ing the necessary financial anu material and technical resources under the 
condition that assignments are unfailingly fulfilled in accordance with the 
network schedule. After the work of forming the first area ie completed, 
the facilities are transferred to the balance sheet of local soviete of 
people's deputies and organizations of the nonproductive ephere and other 
functional subdivisions of regional administrative agencies cepresenting 
their interests. 





The measures of the program take on active functions only when they are 
specifically assigned, i.e., when the organizations which are to carry then 
out are named and bear full responsibility for their performance by the 
dates set forth in the network schedule for performance of the progran. 


Since the measures of the program for economic development of the BAM Zone 
affect the interests of many sectors and industries, both those participat- 
ing directly in carrying out the program with their own projects and also 
those performing related functions, the need arises to differentiate the 
requirements defining their mutual relations. As a function of the charac- 
ter of participation one can distinguish five groups of sectors and indus- 
tries responsible for performance of a certain set of measures: 


1. Sectors and industries participating in the scientific and geological 
preparation of the zone for economic development. They are the pioneers in 
development, and the soundness and promise of the decisions made depend 
largely on their activity. In addition, these sectors and industries con- 
duct the ecientific and geological preparation of the area, which makes it 
possible to work out sound standards of behavior for subsequent waves of 
development. The content and scale of the measures to be performed by 
these departments must be in correspondence with other components within 
the framework of the overall program. 


2. Sectors and industries participating in attaining the ultimate goals 
and in performing the intermediate tasks of the program. They can be put 
in the category of program-forming sectors, since they determine the na- 
tional economic orientation and spatial organization of the program. The 
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measures outlined for this group of sectors and industries are based on the 
resulte of performance of the measures of the first group of sectors and 
industries, whereby continuity of action is achieved in carrying out the 
program. Compatibility of the measures in time and space ie an unfailing 
condition for this, For inetance, if the process of studying seiemic re- 
gione and the development of antiseiemic measures are conducted with a cer- 
tain lag or in regione which do not have priority for economic development, 


synchronization in the unfolding of the program in space and time will be 
dierupted, 


}, Capital goods sectore and industries, which are functioning both in the 
zone where the program is being carried out and also outside it. These 
sectors and industries, which are carrying out the orders of the bodies for 
management of the program, must take into account the regional conditions 
under which the machines and equipment they manufacture will be operating 
and aleo the geography and time when they will be used in practice. 


4. Infrastructural sectors and industries important both to the entire 
program and aleo of local importance. As a rule the unfolding of the pro- 
gram begins with their development, i.e., development of the area's trane- 
portation syetem, creation of sources of production and facilities for 
tranemission of electric power and heat, development of means of communica- 
tions, and #0 on. 


5. Sectors and industries carrying out measures related to furnishing the 
population with food, consumer services and health care, housing and utili- 
ties and other services. 


It ie an unfailing condition for effective realization of the program that 
there be guarantees of compatibility and synchronization of the measures 
planned and that resources of all kinds be allocated by the specified dates. 


The financing of the measures for economic development of the BAM Zone is 
best planned in this breakdown: a) the financing of ministries and depart- 
mente participating in carrying out sectorwide and intersector projects; 

b) the financing of the most important scientific-technical and socioeco- 
nomic measures; c) the financing of regional industrial complexes and in- 
duetrial parks being formed as the program is carried out; d) the financing 
of regional administrative entities. 


Thies procedural approach will make it possible to link and balance program 
planning with the sectoral and regional planning that already exists and 
also to obtain an overall financial evaluation of the program as a whole 
and of ite individual phases. 


In solving the problems of materia’ and technical backing of the program it 
is indispensable to determine the machines required and to equip technical 
schools to provide specialists in the most common occupations for the sec- 
tors of the economy. 
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in view of the complicated demographic situation that will come about and 
aleo the high cost of providing amenities for every person, it ie indis- 
peneable to abide strictly by the principle of saving on live labor when 
technical projects are being assessed and when models and sizes of machines 
are being selected. 


The use of manual labor should be looked on as something exceptional in the 
practice of the economic development of the BAM Zone, requiring a special 
permit from the Committee for Labor and Social Problems, one of whose tasks 
is to make an expert evaluation of projects from the standpoint of est imat- 
ing the labor intensiveness of the proposed technological systems. 


Normative-and-Legal Soundness of Assignments and Indicators of the Program. 
The measures of the program take on real force when they are expressed in a 
syatem of quantitative and qualitative indicators. They must, moreover, 
correspond to the indicators of multiannual state plane and must be justi- 
fied in the system of analytical calculations. 


The indicatore of the firet phase of carrying out the program should be de- 
tailed to the level of the indicators of the approved 5-year plan in its 
breakdown by years, and the indicators of the second phase are best repre- 
sented in more consolidated form, but both should be included in the main 
lines of economic and social development of the country, of individual sec- 
tors and industries and of regional administrative entities. The indica- 
tors of the third phase, which are based on scientific research develop- 
mente, are subject to revision and detailing and are included in the rele- 
vant planning documents. It is obvious that the indicators of this phase 
will be subject to correction under the influence of performance of the 
first two phases, as well as under the influence of scientific-technical 
advances and the actual spadework achieved. 


The indicators should be put in the most important groups as follows: 


First, indicators of the program product, which include the volume of pro- 
duction at the end of the last year of each phase (coal mined, timber 
felled and skidded, production of forest products, ore mined, concentrate 
produced, electric power generated, and so on); the volume of shipments of 
the most important types of freight; activation of the production capaci- 
ties of enterprises and utility installations; volume of production and 
consumption of heat and electric power; growth of total geological and com- 
mercial reserves of deposits of mineral raw materials; the volume of physi- 
cal services; the production of the most important products of livestock 
raising and plant growing. 


Second, indicators of capital construction: ceilings on capital invest- 
ments by phases in a sectoral and regional breakdown; itemized lists of the 
most important projects, and the volume of partial completion of capital 
construction; the growth of production capacities of the construction and 
building materials industry; ceilings on capital investments for construc- 
tion of production and nonproduction facilities; the distribution of 
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nonproductive capital investments among the phases in the program's reali- 
zation; total capacity of construction contractors at the beginning and end 
of each phase as compared to the total need for the product of construction. 


Third, indicators related to the financial resources required for prepara- 
tion and accomplishment of the investment process: outlays which will be 
made in the BAM Zone itself and assigned to construction of the railroad 
iteelf and to formation of TPK's (representing 70-75 percent of all out- 
lays); outlays to create supporting auxiliary production operations and ag- 
ricultural facilities in the southern areas (for instance, plants at Tay- 
shet, Ulan-Ude and Khabarovsk will undergo reconstruction for the repair of 
rolling stock, and plants of the construction fabrication industry will be 
built in these areas); outlays which must be made in other areas of the 
country in order *o build the material and technical base and prerequisites 
called for by scientific designe for carrying out the entire program. 


If we examine total outlays from the time standpoint, then the logic of 
economic development puts priority on those outlays related to conducting 
scientific research projects, geological explorations and project planning 
and surveying as well as outlays related to shaping the infrastructure of 
the entire zone. 


It would be sound not to distribute resources for these purposes uniformly 
by 5-year periods, but to aseume that there must be faster rates of cre- 
ation of housing and residential conditions and development of the infra- 
structure of the area for economic development, concentrating resources for 
this in the first and second phases of the program. 


Since the program for economic development of the BAM Zone can be carried 
out only with the active help of local Soviet and party authorities, it 
would be wise to examine resources also in a breakdown by administrative 
divisions so that each oblast would have an idea of the scale of the capi- 
tal investment program to be carried out in its jurisdiction. This will 
make it possible to link the tasks of economic development with the overall 
tasks for development of the oblast and to utilize unused potential for 
speeding up the process of carrying out the comprehensive program. 


Those indicators which reflect the social problems of labor resources have 
an important place in the system of indicators. When particular technical- 
and-economic solutions are chosen, consideration should be given to the 
shortage of labor resources and to the costs of moving workers from other 
areas of the country. We are referring to the need to minimize outlays of 
live labor, and that means that it is important that capital investments 
aimed at saving on live labor and also at alleviating difficult working 
conditions should be envisaged in all design solutions and in the overall 
cost estimates of enterprises scheduled for construction. 
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ASPECTS OF EXPERT GEOGRAPHIC EVALUATION OF THE DATA SUPPORT OF COMPREHEN- 
SIVE REGIONAL PROGRAMS 


Novosibirek IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMI1 NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 31-37 


[Paper by K. P. Kosmachev, Institute of the Geography of Siberia and the 
Far East of the Siberian Department of the USSR Acadeny of Sciences, Ir- 
kutek) 


[Text] Success in carrying out comprehensive regional programs depends in 
large part on the adequacy of the resources backing them up, including data 
resources. As a rule resources “are not the result of activity within the 
framework of the program, but bear the relation of external parameters to 
it."! Since in the case under consideration here we are referring to a 
special type of program--a regional program, one of the most important ex- 
ternal parameters when it is being drafted is spatial information, whic, 
“indicates the spatial distribution of elements and attributes and the re- 
lationship among elements located at different places."* The search for 
ways of improving the quality of spatial information is taking on particu- 
lar urgency in this connection. It is of paramount importance to attaining 
this goal that there be a check of the objectivity and completeness with 
which the information used reflects the space-time peculiarity of regional 
systems being shaped in the process of the interaction of nature and soci- 
ety. Since geographers look upon these systems as basic subjects of re- 
search, the idea was formed of developing a separate field of science that 
would specialize in checking the objectivity of the way patterns of develop- 
ment of integrated systems of the "“population--economy--nature” type are 
reflected in specific solutions in order to define ways of increasing the 
effectiveness of regional organization of production, including the prob- 
lems of optimum utilization of spatial combinations of resources and pro- 
tection of the environment. This field has come to be called expert geo- 
graphic evaluation. 


Its development has beer mainly assured by the system of methods that has 


taken shape in geography. Among them comparative geographic and carto- 
graphic methods and the regionalization method are especially important. 
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Matters are more complicated with selection of the subjects of geographic 
evaluation, their range being extremely broad. For example, both individ- 
ual project plane and also combinations of them related to development of 
particular complexes of natural resources, creation of syeteme of the lat- 
ter, main transportation routes and other installations should be subject 
to expert geographic evaluation from the standpoints described. This as- 
sesement may unquestionably reveal certain shortcomings, ae a rule related 
to incomplete reflection of the singularity of the local conditions of the 
epecific areas in the features of the project plans. But, ae experience 
shows, there are general reasons for these shortcomings. The main one is 
the use of concepts whose definitions do not reflect accurately enough the 
conditions under which specific regional systems develop. 


It ie this that has compelled us to regard those subjects of greatest im- 
portance whose evaluation makes it possible to discover not the individual 
shortcomings of the data support of solutions, but those which are most 
common and most often repeated: more precisely, not so much the shortcom- 
inge themselves as the reasons for their occurrence. It therefore follows 
that systeme of concepts must be among the priority subjects of expert 
evaluation, since it is they which “perform the role of the initial logical 
skeleton that sets the limits of the topic to be studied and sets down the 
basic scheme of its analysis."? 


Experience confirms that distortion of this skeleton inevitably detracts 
from the quality of spatial information. This compels the expert to thor- 
oughly see how accurately the syetem of concepts used reflects the totality 
of the most essential regional characteristics of development of the com- 
plex regional systems. As a result of this check the level of correspon- 
dence of the systems of concepte used to the objective natural and economic 
conditions of regions for which decisions are being made can be essentially 
improved. 


If thie goal is to be achieved, a number of procedures for expert geo- 
graphic evaluation of the concept base need to be developed. They would be 
based on classification of the causes of diminished quality of spatial in- 
formation resulting from the use of concepts that do not reflect accurately 
enough specific aspects of the objective reality of specific areas. 


Familiarity with the proposed classification, which we substantiated in one 
of our papers published recently,” makes it possible for the expert to de- 
velop the particular “angle of vision" required to get a better view of the 
shortcomings of the concept base. Research has shown that among the most 
widespread shortcomings of the concept base of regional organization of 
production is certainly the use of concepts which do not have generally 
recognized definitions as standard concepts in comparisons. Those used 
most frequently in preparing spatial information are the concepts of the 
“middle zone," “middle-latitude areas," etc. The reason why they are so 
necessary is that “in any analytical work there is a need for indicators of 
the average level."° This compels the expert to look with particular 
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strictness on the soundness of use of the word "middle" comparisons of 
various kinds. Expert evaluation of a large number of sources has ehown 
that authore using the term "middle zone" are usually and essentially re- 
ferring to areas which are not comparable, so that this concept cannot be 
used in comparisons because of its indeterminacy. But comparisons of this 
kind are still quite widespread. 


For example, we are told in an article by S. A. Khazanskiy and G. P. Belova 
that "approximately 25 percent more tractors are needed to perform the 

game work in the North as in the middle zone."© Because of the indetermi- 
nacy of the term "middle zone," it is impossible to determine this need. 

In other sources’ the level of development of particular phenomena (the 
fuel and power industry, the infrastructure) within certain areas of the 
North (the city of Noril'sk and the Yamalo-Nenetskiy Autonomous Okrug) is 
compared to the conditions of the "middle latitudes." The question is 
which areas the conditions of the middle latitudes are characteristic of. 
For instance, in the USSR the middle latitudes (23.5-66.3° N latitude) in- 
clude on the one hand Central Asia and the Transcaucasus, and on the other 
the areas of the northeast of the RSFSR (Yakutskaya ASSR and Magadanskaya 
Oblast). Consequently, “incomparable comparisons" of this kind do not help 
to elucidate the patterns under consideration, but rather to "cloud them 
over." 


Areas rather typical of decisions to develop new areas are related to the 
use of concepts from other regions which were formulated after summariza- 
tion of experience acquired in one part of the country, but they are ap- 
plied in another without the necessary revisions of the particular defini- 
tions, though the other area differs sharply from the first in the entire 
set of economic and natural conditions. Coming upon such a concept, the 
expert should first of all estimate how large are the differences between 
the regions of its “input” and “output,” remembering that the greater the 
probability that errors will occur in use of this concept, the more sizable 
they will be. 


For example, the concept “summer pasturage of livestock," which reflects 
the peculiarities of keeping livestock in the steppe and mountain regions 
located in the south, is sometimes used to solve problems in development of 
reindeer herding--a typical economic activity in the north. Usually it has 
to do with rates of remuneration of herders. In summer pasturage areas, 
these rates are more differentiated than in the areas of reindeer herding, 
which makes it possitle to give closer consideration to the effect of local 
conditions on the wor« done by the population. For example, in the areas 
of summer pasturage tiwose occupied in attending livestock on summer pas- 
tures from May to November are paid at wage rates raised by 40 percent. 
This was later transferred to the principal reindeer herding regions of Ya- 
kutekaya ASSR, which made it possible to considerably raise the remunera- 
tion of reindeer herders in those months. But one important peculiarity 
was not taken into account in this: the more difficult period for reindeer 
herders is not the period from the spring to the autumn, but the winter. 
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Because of this seasonal discrepancy between wage levels and the "peak dif- 
ficulty"” in the work and living conditions of the reindeer herders, addi- 
tional obstacles are created to obtaining reindeer herders, which ie one of 
the principal reasons for the operational breakdowns characteristic of so- 
cloeconomic production systems characteristic of the reindeer herding 
areas. 


Possibilities of detecting other types of discrepancy between the concepts 
used and the conditions of specific areas we described in detail in a spe- 
cific article,® so that we will not dwell on them here. Here we will note 
that the proposed classification can serve ase the basis for developing other 
procedures of expert geographic evaluation. Among them we should mention 
firet of all expert evaluation of geographic comparisons. It is particu- 
larly necessary for improving the quality of data preparation of regional 
programe for territories to be developed for the first time, since the spe- 
cialists involvea in solving a broad range of problems in the economic de- 
velopment of virgin regions are concerned more frequently than their col- 
leagues with studying the areas that have been developed and have occasion 
to come up against an acute shortage of spatial information. This forces 
them to make extensive use of the comparative method to obtain the deta 
they lack. 


In checking the soundness of comparisons which have been made, the expert 
should above all take as his point of departure the principle that "this 
method is used in the case when the relevant concept can be compared to 
other concepts like it, and the given phenomenon better explained as a re- 
sult of that comparison." But, as was previously established,!® the se- 
lection or standards at the level of concepts is not always substan: .ated 
as it ought to be, which is an important reason why use of the comparative 
method is yielding lower results. 


We will attempt to demonstrate this principle by taking sample articles of 
authors who used in comparison the "middle (central) zone," which, as we 
have already said, essentially refers to areas that cannot be compared to 
one another. For example, in defining the demographic eqges ity of an area 
the authors of the "Manual and Comprehensive Evaluation"!! give the average 
value of the coefficient (0.5) calculated "for the central zone of the 
RSFSR," cautioning that "in other regions of the country it could change 
essentially."'* This advice cannot be followed in practice, since it is 
not clear what areas are included in the “central zone of the RSFSR." This 
kind of vagueness can in turn be a source of serious errors, since because 
of the indeterminacy of the boundaries of the "central zone" areas where 
this coefficient must "change essentially" might be arbitrarily included in 
it. 


Another example. According to the data of A. Khaytun, “it costs 21,000 ru- 
bles in capital investments to ‘set up’ one person in the northern regions, 
i.e., 4-6-fold more than in the middle zone of Russia."'* It follows that 
sizable differences in the costs of setting up one person are in turn ob- 
served within the "middle zone of Russia," which is vague as to its regional 


35 














makeup. This makes it still more difficult to use the "middle zone of Rus- 
sia" as a standard in comparisons. Certain authors who are aware of this 
shortcoming try to define more accurately the border of the "middle zones" 
they have in mind. For instance, in the collective monograph "Labor Re- 
sources ..."'* the "middle zone of settlement" (50-55° N latitude) is iden- 
tified within the lim..e of the USSR. Sometimes the data used in compari- 
sone pertain to the areas "of the moderate zone--from the 40th to the 60th 
parallel of north latitude."!° But even within these boundaries, which at 
first would seem "more precise," there is a very "varied" area, which in- 
cludes on the one hand a sizable portion of the Ukraine and Belorussia and 
on the other the mountain-taiga areas of Transbaykalia, the Far East and 
the northern portion of Sakhalin Island. The extreme indeterminacy of 
these zones does not allow their use as standards in comparisons, since it 
is dicficult to obtain more or less sound averages for them. 


The number of new requirements which expert geographic evaluation must meet 
follow from the decree of the CPSU Central Committee and USSR Council of 
Ministers adopted 12 July 1979 and entitled "On Improving Planning and 
Strengthening the Influence of the Economic Mechanism on Increasing Produc- 
tion Efficiency and Work Quality." One of them is verifying in a regional 
phon | es the linkage between the solving of long-range and current prob- 
lems. 


We based this check on a specific study of Irkutskaya Oblast aimed at iden- 
tifying within its borders those rayons which differ from one another in 
the prospects for their development. An analysis of the papers of confer- 
ences and meetings on the study of the productive forces of Irkutskaya Ob- 
last and Eastern Siberia as a whole and of other sources made it possible 
to select the most promising places in the oblast. Foremost among them is 
the Tayshet industrial park. It is generally recognized to have particu- 
larly favorable conditions for development of ferrous metallurgy, heavy ma- 
chinebuilding and the chemical and other industries. The Tayshet indus- 
trial park came to be known as the site of greatest promise more than 25 
years ago and it has held up until today. For instance, N. N. Nekrasov, 
member of the academy, gives Tayshet an important role in the development 
of ferrous metallurgy in the period up to the year 1990.'’ 


At the same time, we should note that so far the potential for development 
of the Tayshet industrial park, as witnessed by the high assessments of its 
promise, has gone practically unrealized. Moreover, the "high degree of 
promise” is beginning to hold back the economic growth of Tayshetskiy Rayon. 
The reason is that the better industrial sites within it have been reserved 
for construction of the metallurgical combine. At the same time it follows 
from the development projects that are available that all the basic outlays 
to shape the Tayshet industrial park and above all its very expensive in- 
frastructure are to be made by the Ministry of Ferrous Metallurgy. In that 
situation other ministries prefer to wait until requisite conditions are 
created for construction of their enterprises there. As a result the de- 
velopment of one of the most promising industrial complexes in Irkutskaya 
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Oblast ie lagging behind considerably, and thie is having an adverse effect 
on all aspects of ite economy and has even resulted in a reduction of the 
total population of Tayshetskiy Rayon in the period between 1959 and 1979. 
Thie latter fact deserves particular attention, since population (level of 
development of an area, the adequacy of labor supply, and eo on) is becon- 
ing that resource on which the prospects for comprehensive development of 
particular areas, especially those located in the country's east, are com- 
ing to depend more than on others. 


To summarize what we have said, we can include Tayshetskiy Rayon among the 
promising, but underdeveloped regions. One of the principal reasons why 
there are such regions is lack of coordination in solving long-range and 
current problems in development of the productive forces. 


It is an important task of an expert geographic evaluation to discover 
areas for which a high degree of promise may become an evil rather than a 
benefit because of the shortcoming we have noted. In the light of what we 
have said the expert should look with particular attention to see how pros- 
pects for development of the productive forces of areas are taken into ac- 
count in the drafting of various manuals and guides that have great impor- 
tance in the preparation of initial information for comprehensive regional 
programs. 


By way of confirmation we will examine the "Manual on Regionalization of an 
Area for Purposes of Regional Land Use Determination."!® It observes: 
"Since correct regional grouping of production operations, the shaping of 
an integrated system of settlements and creation of unity in layout are 
principal tasks in regional land use determination, economic microareas can 
and should be the subjects of regional land use determination, of ite sec- 
ond phase--draft versions of the regional layout ."!9 It is accordingly 
proposed that 13 microareas (see the table) be examined as subjects in com- 
piling draft versions of the regional layout in Irkutskaya Oblast . 2° 


Cities Under Republic, Area, in 











Kray, Oblast and Okrug thousands Population, 
Economic Jurisdiction (adminis- of square in thousands 
Microareas trative rayons) kilometers Total Urban Rural 
Irkut sko- Irkutsk, Angarek, 38 1,199 1,094 105 


Cheremkhovskiy Usol 'ye-Sibirskoye, 
Shelekhov, Cherem- 
khovo (Irkutskiy, 
Usol'skiy, Cherem- 
khovskiy, Slyudyan- 
skiy) 

Ust '-Ordynskiy (Aparskiy, Bokhanskiy, 22 134 26 =6.108 

Nukutskiy, Ekhirit- 
Bulagatskiy, Bayan- 
dayevskiy, Osinskiy) 
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Cities Under Republic, Area, in 

















Kray, Oblast and Okrug thousands Population, 
Economic Jirisdiction (adminis- of square in thousands  _ 
Microareas t ative rayons) _. kilometers Total Urban Rural 
Ziminekly Zima (Ziminskily, Zala- 26 153 72 81 
rinskiy, Kuytunskty) 
Ol 'khonskiy 01 'khonskiy 16 y 1 8 
Tayshet skiy Tayshet (Tayshetskiy, 54 151 105 46 
Chunsk1ly ) 
Tulunskiy Tulun, Nizhneudinsk 63 186 124 62 
(Tulunskiy, Nizhne- 
udinsk1y ) 
Bratskiy Bratsk (Bratskiy, 60 332 259 73 
Ust '-Udinskiy) 
Ust '~Ilimskiy Ust'=-Ilimsk (Ust'- 55 133 102 31 
Ilimskiy, Nizhneilim- 
skiy) 
Ust '-Kutskiy Ust'-Kut (Ust '=Kut- 11? 101 73 28 


skiy, Kazachinsko- 
Lenskiy, Kirenskiy) 


Verkhnelenskily (Kachugskiy, Zhigalov- 54 35 14 21 
skiy) 

Yerbogachenskiy (Katangskiy) 139 5 -- 5 

Bodaybinskly Bodaybo (Bodaybinskiy) 92 32 29 3 

Mamsko~Chuyskiy (Mamsko-Chuyskiy) 43 21 20 1 


Familiarity with this regionalization chart and the explanatory materials 
accompanying it convinces one that it does not properly reflect either the 
level achieved in spatial differentiation of the productive forces of the 
Irkutskaya Oblast, nor the prospects for their development. For example, 
the level of economic development achieved by the Tayshetskiy microarea, 
according to the typology given in the "Guide ...," is equal to the levels 
of the Yerbogachenskiy and Ol'khonskiy microareas, with which we cannot 
agree at all. This oversight in defining the type of microareas can have 
an adverse effect on the economic substantiation of draft versions of re- 
gional layouts, with all the undesirable consequences that derive therefrom 
for organizations using that information. In preplanning development work 
known to us the Bratskiy and Ust'-Ilimskiy administrative rayons are usu- 
ally regarded as the nuclei of the Bratsk--Ilimsk TPK. To consider this 
nucleus in different microareas (Bratskiy and Ust'-Ilimskiy), as is done in 
the "Guide ...,"" eliminates those problems which can be solved only within 
the boundaries which have objectively taken shape for the nucleus of the 
TPK. Nor does the "Guide ..."' make an assessment of the prospects for de- 
velopment of the microeconomic areas it identifies. However, this is alto- 
gether indispensable, since a consideration of prospects usually compels 
one to revise the network of microareas, including a revision consisting of 
annexing areas of the less promising areas to more promising ones. In this 
respect, for example, we are more than doubtful about the "promising 
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independence” of the Yerbogachenekiy and Verkhnelenskiy areas dist ingu ished 
in the "Guide ...." 


Summing up what we have said, we come to the conclusion that the level of 
information support of comprehensive regional programs can be raised sub- 
stantially by developing expert geographic evaluation. 
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EXPERIENCE IN PREPLANNING 
STUDIES OF SIBERIA'S TPK'S* 


DIRECTIONS 1N IMPROVING PREPLANNING PREPARATION AND PLANNING AND MANAGEMENT 
OF THE PROCESS OF FORMING TARGET~PROGRAM TPK'S 


Novoeibirek IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Iesue No 2) No 6, May 80 pp 38-59 


[Paper by M. K. Bandman|) 


[Text] The desire to increase the efficiency of the process of solving ma- 
jor regional problems made it expedient to use a specific form of spatial 
organization of the productive forces--target-program regional industrial 
complexes (TPK's).' Examples of TPK's of this kind are the Bratek--Ust '- 
Ilimek, the Middle Ob', the Mangyshlak, etc. An analysis of experience in 
building complexes like these has shown that all the problems related to 
organizing the process of their formation have not yet been solved. For 
example, in an article devoted to the priority taske of the Sayan TPK in 
the llth Five-Year Plan shortcomings typical of the organization of the 





WThis section was prepared by the staffs of the sectors for TPK formation, 
regional economics and Siberia's comprehensive regional problems of the In- 
stitute for Economics and Organization of Industrial Production of the Si- 
berian Department of the USSR Academy of Sciences. Previously we have pub- 
lished several articles in our journal which we can regard as an integral 
part of this section. Namely: Bandman, M. K., "“Target-Program Regional 
Industrial Complexes (Definition, Specific Features, Makeup, Boundaries and 
Contert of the Task of Optimalizing the Process of Their Formation)" (Issue 
No 3, No 11, 1978); Gukov, V. P., and Belyayev, A. A., “Second Phase in 
Formation of the Bratek--Ust '-Ilimek TPK" (Ieeue No 1, No 1, 1979); Band- 
man, M. K., and Malinovekaya, M. A., “The Sayan Regional Industrial Com- 
plex" (Iesue No 2, No 6, 1979); Burmatova, 0. P., “Taking the Requirements 
of Environmental Protection Into Account in Optimalizing the Land Use Pat- 
tern of a TPK" (Issue No 1, No 1, 1979); Gukov, V. P., and Kaygorodtesev, 

A. N., “Prerequisites and Conditions for Formation of the Upper Lena TPK" 
(Iesue No 3, No 11, 1979); Orlov, B. P., “The Middle Ob’ Regional Indus- 
trial Complex: New Phase of Development” (Issue No 1, No 1, 1980); Klisto- 
rin, V. I., “Modeling the Social Service and Utility Infrastructure of the 
Academy Campus (Akademgorodok) in Novosibirek" (Issue No 1, No 1, 1980). 
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process of forming other complexes were aleo noted:" 1) changes of con= 
struction dates during the current 5-year period, in the makeup of the 
projects, in their specialization and even the dropping of facilities from 
itemized construction liete on the basie of untiateral departmental deci- 
gions (including the facilities which have significance to the entire com- 
plex); 2) failure to meet deadlines for capital investments to be allocated 
to budld particular principal facilities of the TPK, reduction of euch in- 
vestments and sharp fluctuations in them from year to year; 3) ieolated ex- 
amination and differing thoroughness of treatment of the prospects for for- 
mation of the individual elements of the TPK; 4) underestimation of the 
significance and limited nature of types and sources of resources (mainiy 
multipurpose resources--land and water), resulting in an unetewardly atti- 
tude toward them; 5) underestimation of the specific conditions of areas 
with « labor shortage in determining the possibility for location of lLabor- 
intensive production operations oriented toward use of female labor; 6) ab- 
sence of conditions for an infrastructural preparation of the area in ad- 
vance of the principal construction, a lag in the pace and disruption of 
overall integrity in building infrastructural facilities because of imper- 
fect forecasting and 5-year and current planning, because of dependence on 
application of funds by industrial ministries, and because the present 
mechanism of monitoring adherence to deadlines and proportionality in de- 
velopment of the infrastructure ie not effective enough. 


Some of these shortcomings will obviously be eliminated by implementation 
of the decree of the CPSU Central Committee and USSR Council of Ministers 
dated 12 July 1979 and entitled "On Improving Planning and Strengthening 
the Influence of the Economic Mechanism on Increasing Production Efficiency 
and Work Quality."? The following measures envisaged by the decree have 
particularly great importance to improving the process of forming target- 
program TPK's: 


l. Stabilization of plans, i.e., maintaining over the entire 5-year period 
the composition and volume of capital investments as approved and their 
distribution by years. 


2. Drafting the program fo: formation and development of each complex, 
plane of contract work and capital construction and their Linkage with the 
respective sections of the country's plan of economic and social develop- 
ment and with physical and financial resources. 


3. Drafting charte of development and location of the productive forces of 
TPK's for Siberia and the Far East and also compilation of the principal 
indicators of economic and social development for each complex indepen- 
cently of departmental subordination of the associations (enterprises) and 
organizations, approval of those indicators and monitoring of their ful- 
fillment. 


4. Enhancement of the roles and plans and of the responsibility of USSR 
Gosplan and local administrative entities for organizing the process of TPK 
formation. 
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5. Amendment of the system for financing construction and for evaluation 
of the performance of construction organizations. 


We can identify two principal directions in improving the process of creat- 
ing Carget-program TPK's: 1) improvement of planning--developing a unified 
syetem or ecientific, preplanning and project plan preparation and for 
planning the process of creating the complexes; 2) improvement of organiza~- 
tion=--definition of the juridical status of target=-program TPK's, creation 
of management entities, development of an economic mechaniem guaranteeing 
the motivation of ministries and departments to fulfill obligations in ac- 
cordance with plane for building their projecte and especially projecte 
which have significance to the entire complex in accordance with plans 
agreed to in advance. 


Research is being conducted in the LELOPP SO AN SSSR [Institute for Econom- 
ice and Organization of Industrial Production of the Siberian Department of 
the USSR Academy of Sciences) on the problems of forming Siberia's TPK's, 
on approaches to optimizing the structure of complexes, and also on work on 
one of the sections of the "regional plan" subsystem of the technical as- 
signment and design sketch of the ASPR (computerized system of planning 
computations) of USSR Gosplan. As a result a certain idea is gradually 
taking shape concerning the documents which in our opinion are indispene- 
able to preplanning studies and to the planning of target-program TPK's. 
These documents would include: the master chart, which would take up the 
conceptual questions of the TPK's formation, its production and spatial 
structure; the overall design, which contains the substantiation and coor- 
dination of technical designe related to production, to providing living 
conditions (obustroystvo) for the population and to environmental protec- 
tion; the program for building the TPK, which covers the entire system of 
measures whose performance is indispensable to accomplishing the process of 
forming the complex; the 5-year and annual plans for building the TPK--doc- 
uments regulating the process of building the TPK within the limits of the 
particular planning period (see Diagram 1).* 


The master chart of the TPK is the principal general economic forecasting 
document covering a period of 20-25 years in the future. It is drafted on 
the basis of the target program for solving the major regional problem, 
whose implementation has led to formation of the TPA. It is assumed that 
the program and preliminary version of the master chart of location of the 
country's productive forces have already defined the goal of creating the 
TPK, ite place in the regional division of labor, its size, and the time 
and rate of development of the principal sectors and industries in which 
the future complex would specialize. 


The master chart of the TPK is intended for analysis of the proposed ways 

of achieving the goal and for concrete statement of those principles of the 
program for solving the major regional problem which determine the process 
of forming the TPK as a unified goal-directed system. Thus, among the doc- 
uments proposed the TPK master chart performs on the one hand the role of a 


43 





connecting Link with the documente of the regional (the country's master 
chart), sectoral (charts for development of sectors and industries) and 
target-program (program for solving the major regional problem) aspects o| 
planning the national level and on the other hand is the point of departure 


for drafting the preplanning and planning documents for formation of the 
TPK. 
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Diagram 1. Principal preplanning and planning documents of target-program 
TPK's and their place in the system of documents in multiannual 
planning. C}--doc ts applying to all the subjects being 
planned, including ‘.---those which are not drafted for all the 
unites of the respective rank; | }-documents for each target- 
program TPK. Documents: A--materials of policymaking and sci- 
entific organizations concerning the country's development 
etrategy and conception; B--long-range target-program for solv- 
ing the major regional problem; C--materials on development of 
interindustry complexes in the industrial sector, agroindus- 
trial complexes and infrastructure of all-union significance. 
I--master charts of location of the productive forces; iI--main 
directions of economic and social development over the long 
run; IlI--programs for resolving particular national economic 
planning or comprehensive development of the productive forces; 
IV-V--plans of the economic and social development of the na- 
tional economy; VI--area land use schemes and plans; VII--com- 
prehensive regional environmental protection schemes. Terri- 
torial units: 1--USSR, 2--union republics, 3--economic regions, 
4--oblasts (krays), + --main lines of information flows. 


Key: 1. Master chart of the TPK 
2. Materials on protection and reproduction of elements of the na- 
tural environment 
3. TPK project plan 


as 








Key to Diagram 1 (continued) 


4, Program for building the TPK 

5. Materiale on formation of the population 
6. Syear plan for building the TPK 

7, Annual plan for building the TPK 


The TPK master chart contains alternative versions for creation of the com- 
plex under possible different external situations and for changes in the 
internal conditions of formation of the TPK, the basic parameters of the 
complex, versione of the production and spatial structure and connections, 
waye of attaining the intended living and working conditions for the popu- 
lation, for protecting their environment and for using new technologies. 

It ie assumed that the schemes and projects for the area layout of the TPK 
and ite individual parts, which are done by Gosstroy institutes of the USSR 
and of the union republics, will be prepared simultaneously in order to re- 
solve iseues related to the organization of the site, resettlement and 
analysis of the TPK's interaction with the natural environment. 


Scientific institutes of USSR Gosplan or the goeplans of the respective 
union republics are assigned responsibility for drafting TPK master charts 
(depending on the problems). Kray (oblast) ispolkoms of soviets of peo- 
ple's deputies or councils of ministers of autonomous republics, and proj- 
ect planning and scientific organizations of ministries and departmente are 
called upon. The TPK master chart is squared with charts of the location 
of the productive forces of the country as a whole and of superior units in 
the administrative division (union republics, economic regions, krays (ob- 
laste)), USSR Gosplan makes an expert evaluation, and it is approved as an 
integral part of the target program for solving the respective regional 
probleme to which formation of the target-program TPK is related (see the 
table,. 


The general project plan of the TPK is the principal preplanning engineer- 
ing-and-economic document covering the next 10-15 years. It is assumed 
that it will summarize the results of engineering and economic computations 
and furnish specific technical solutions both for the individual facilities 
and also for the TPK as a whole. The point of departure for drafting the 
general project plan of the TPK is the TPK master chart, the project plans 
of respective sectoral institutes for the individual facilities of the TPK 
and the complex's area layout chart. The principal purpose of the general 
project plan is to link all the partial technical solutions both in the do- 
main of technologies and interrelations among the elements of the TPK and 
also in the domain of “setting up" the population and protecting the envi- 
ronment. By contrast with the master chart the general project plan re- 
flects not only the basic principles of technical , but also justi- 
fies specific technical solutions. The reason why tn period covered is as 
long as 10-15 years is the need to select single-variant proposals that are 
realistically feasible and which can be taken into account in working out 
indicators for the TPK in the main lines of economic and social development 
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of the country over the next 10 yeare. The period of 10-15 years also cor- 
responds approximately to the cycle of pilot production and project plan- 
ning work on new technologies already discovered. 


For purposes of drafting the general project plan of the TPK the general 
project planner of the complex has to be designated=-the organization which 
would not only draft the project plan, but would also exercise the draft- 
er's supervision during the process of its implementation. It is assumed 
that this function would be undertaken by institutes of the system of goe- 
etroy and, a8 an exception for complexes with very narrow epecializat lon-- 
by one of the project planning inatitutes of the specialized sector or in- 
dustry. ° The drafting of the general project plan of the TPK could make it 
necessary for some adjustment to be made in the master chart or area layout 
chart of the complex, of certain sectoral project planning solutions in 
order to state more precisely the location of individual facilities, the 
distribution of local resources, and the feasibility or possibility of car- 
rying out the various technical solutions. After these documents have been 
squared with one another, the TPK general project plan should go through 
expert evaluation and approval at the level of the USSR Council of Minte- 
tere. It then becomes the principal initial document for drafting the pro- 
gram and 5-year plan for building the TPK. 


The program for building the TPK is the second preplanning document for the 
complex and covers a period of 10-15 years. It is drafted on the basis of 
an analysis of the given TPK's place in solving the respective major re- 
gional problem, the principal parameters of the TPK outlined by USSR Gos- 
plan, the master chart and the general project plan of the complex, and the 
list of measures for individual facilities to be performed by departmental 
institutes. The program for building the TPK should contain a list of the 
measures whose performance is necessary to the planned formation of the TPK 
as a whole, consideration being given to the specific conditions for solv- 
ing social probleme and protecting the environment. 


By contrast with the general project plan, the program for building the TPK 
should presuppose the possibility of certain economic maneuvers being made 
and the process of building the TPK adapted in case of changes either in 
the external situation or the internal conditions for formation of the com- 
plex, which are discovered in drafting successive 5-year plans. For exan- 
ple, dates for attainment of the ultimate goal or assignments for individ- 
ual phases in building the TPK may be changed, there may be changes in the 
pace or even sequence of building the individual facilities, etc. Thus, 
the program should ensure selection of an effective version for forming the 
TPK ae a whole and its individual facilities with allowable deviations from 
the original version envisaged by the master chart and general project plan. 
The requirement of unconditional fulfillment of the assignment for the suc- 
cessive planning period and attainment of the final goal of building the 
TPK as defined in the program for solving the national economic problem as 
a whole and set forth in the complex's approved master chart and general 
project plan still remains mandatory. If the changes that have occurred 
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are substantial and in drafting the program it becomes necessary to revise 
the master chart and general project plan, it is mandatory to return to 
those documents, and work on the program for building the TPK can be com- 
pleted only after they have been adjusted. 


It would obviously be best for the drafting of the program for building 

the TPK to be made the responsibility of the kray (oblast) ispolkom or ASSR 
council of ministers where the complex is to be formed. These bodies are 
on the one hand the most interested in a full reckoning of everything nec- 
eseary to build the complex and on the other they have a better feel for 
the real local situation and specific conditions of the given TPK. But 
since many union ministries and departments are to be involved in drafting 
the program and since it will be necessary to resolve intersector issues, 
the role of organizer or coordinator of thie work will probably go to one 
of the subdivisions of the USSR Council of Ministers, USSR Gosplan or to 
commissions for regional problems (we will discuss these commissions fur- 
ther on). Thus the aspects of forming target-program TPK's will be re- 
flected in two interrelated programs at different levels: the long-range 
target program for solving the regional problem as a whole and the program 
for building the specific TPK. Firet we'll take up the entire set of fun- 
damental problems (including the spatial organization of the economy) over 
the entire period of carrying out the program. The second, which is more 
restricted in its content and more specific and covers only the period of 
the long-range plan will consider the measures related to formation of the 
individual TPK. This system of interrelated programs for resolving major 
regional problems is, in our opinion, entirely in conformity with the July 
(1979) decree of the CPSU Central Committee and USSR Council of Ministers, 
which contains an explicit instruction to USSR Gosplan "... with the help 
of councile of ministers of union republics, USSR ministries and depart- 
ments and the USSR Academy of Sciences draft programs for solving major re- 
gional probiens and for shaping the most important regional industrial com- 
plexes." 


After its expert evaluation and approval, the program for building the com- 
plex becomes the basic initial document for drafting the principal indica- 
tore for the TPK, which USSR Gosplan includes in the main lines of the eco- 
nomic and social development of the country over the next 10 years, and for 
shaping the 5-year plan for building the TPK.’ 


The 5-year and annual plans for building the TPK are the principal planning 
documents for the complex as a whole; their purpose is to define the as- 
signment and supervision over the process of attaining the goal which has 
been set, use of resources and proportional formation of all elements of 
the TPK in time and space. Neither the 5-year nor the annual plan for 
building the TPK replace, duplicate or eliminate the need for drafting the 
plans of economic and social development of the kray (oblast, ASSR) as a 
whole, including administrative rayons, cities and settlements within the 
area of the target-program TPK that is to be built within them. Plans for 
building the TPK, in our opinion, are an integral part of plans of the 
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economic and social development of the kray (oblast, ASSK) and contain only 
those indicators which are directly related to creating the material and 
technical base necessary for solving the problem that has led to forming 
the TPK. 


The 5-year plan for building the TPK is drafted after USSR Gosplan has de- 
termined the phases of solving the respective problem, the goal of forming 
the TPK over the next 5-year period, possible ceilings on capital invest- 
ments and construction and installation work and the receipt of the princi- 
pal scarce resources. Plane for building the TPK are drafted by local man- 
agement entities by selecting from the program for construction of the TPK 
those measures which have priority and whose performance is necessary to 
attainment of the goal, for which the resources have been allocated, which 
have che necessary scientific and project planning spadework, the economic 
potential and the local (land and water) resources of the area. 


The 5-year plan for building the TPK should contain the indicators (in a 
breakdown by years) of the volume of capital construction and conetruction 
and inetallation work, the list of projects and itemized list of enter- 
prises and installations scheduled for construction and expansion, dates 
for activation of finished projects, ceilinge on contract work with a 
breakdown by clients and contractors, the volume and sources of delivery of 
scarce resources and sets of equipment for projects near completion. Bal- 
ances for labor and certain types of natural and physical resources, bal- 
ances of production and services of the production and social infrastruc- 
ture; a list of measures related to creating the intended conditions for 
the life of the population, environmental protection and reproduction of 
natural resources are drafted as annexes to the plan for building the TPK. 


The plan for building the TPK is brought into conformity with the summary 
plan of capital construction and principal indicators of the economic and 
social development of the TPK, which are drafted by USSR Gosplan, the plans 
of ministries and departments (including supply, finance, bank and trans- 
portation authorities) and plans of economic and social development of the 
kray (oblast, ASSR) within which the target-program TPK is being formed. 
All indicators of the plan of economic and social development of the kray 
(oblast, ASSR) which are lacking in the plan for building the TPK shall 
also be worked out for the facilities of the complex. Data of the TPK plan 
are included in the summary indicators of the kray (oblast, ASSR), and the 
plan for building the complex is itself regarded as an independent section 
of the plan of economic and social development of the kray (oblast, ASSR) 
and is approved by the gosplan of the respective union republic. The plans 
for building target-program TPK's are given an independent section in the 
plans of union republics. Moreover, the principal indicators of economic 
and social development of target-program complexes are examined, approved 
and included in the USSR plan in the form of an independent item and their 
fulfillment is monitored by USSR Gosplan. 
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The annual plan for building the TPK is compiled on the basis of the pro- 
gram and the 5-year plan. It ie mandatory that the final results corre- 
spond to the asaignment of the S-year plan. The place of the annual plan 
and procedure for ite drafting and approval are analogous to those of the 
S-year plan. 


All the proposed documente are related not only to one another, but also to 
the preplanning and planning documents which are drafted or, one can as- 
sume, will be drafted for unite of administrative and geographic divisions 
where target-program TPK's are scheduled for formation=--the kray (oblast, 
union republic, country) (see the diagram). A certain subordination (from 
top down) is preserved in the adoption of final decisions, and it is as- 
sumed that each of these documents can be adjusted on the basis of more de- 
tailed work done at the lower levels. 


For example, it might prove advisable to return to the TPK master chart af- 
ter revision of certain technical solutions in the process of drafting the 
general project plan of the TPK. Or it will be necessary to go back again 
to the general project plan of the TPK if in drafting the program of the 
TPK it hae turned out that some technologies envisaged in the project plan 
cannot be mastered within the assumed period of time. It may be necessary 
to adjuet the 5-year plan on the basis of the results of fulfillment of an- 
nual plane or because of changes in external eituations for formation of 
the TPK. It is possible that the drafting of documents for individual 
TPK's will reveal the need for changes in certain sectoral and regional 
plane or in the long-range target program for solving the relevant problem. 


We thus assume a rather complicated, but flexible process of preplanning 
preparation and planning of target-program TPK's, which, in our opinion, 
can be made consistent with the planning period (long-range, medium-term 
and annual) and phases of planning (conception, main lines, draft plan) 
adopted for the ASPR of USSR Gosplan. 


We should note that after preparation of the Comprehensive Program of Sci- 
entific-Technical Progress, determination of the principal problems of the 
national economy over the next 20-25 years and preparation of the master 
chart of location of the productive forces of the USSR, the target programs 
for solving the major intersector regional problems will be drafted, and 
priority target-program TPK's will be forecast as a principal part of those 
programs. The principal forecasting document of the TPK will be the master 
chart of the complex, covering the future period of 20-25 years. When the 
main lines of economic and social development of the country are being 
drafted in the stage of conception, the master chart of the TPK is revised 
to cover the 10-l5-year period, in the stage of main lines the general 
project plan and program of the TPK are drafted, and in the stage of the 
draft plan the consolidated indicators for target-program TPK's which will 
be included in the main lines of economic and social development of the 
USSR are worked out. Thus, the program for building the complex becomes an 
important preplanning document for each TPK, covering the period of 10-15 
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years, especially for new TPK's. In the regime of medium-term planning the 
master chart, general project plan and program of the TPK are analyzed and 
adjusted in the stage of main lines, and the S-year plan of the target- 
program TPK ie drafted from them in the stage of che draft plan. Im the 
regime of annual planning the project plan and plan for building the TPK in 
the coming year are drafted on the basis of programe and the S-year plan.” 


The scheme we have presented has not gone through experimental verification 
and ie eet forth here as a preliminary conception. In our view the time 
has come for broad discussion of the theoretical and practical questions of 
including TPK's in the syetem of preplanning preparation and among entities 
being planned. There exist both the possibility and the need for this: 

the number of publications has been sufficiently large, and the draft ver- 
sion of the llth Five-Year Plan is being prepared. The initial document 
for commencement of discussion might be the draft of procedural recommenda- 
tions for planning regional industrial complexes prepared by TsENI1 [Cen- 
tral Scientific Research Institute of Economics) of RSFSR Gosplan so as to 
take into account the research results of IEiOPP SO AN SSSR, NILE [Scien- 
tific Research Institute of Economics} of Azerbaijan Gosplan, and NIEPIN 
[Scientific Research and Experimental Institute of Planning and Standards) 
of Kazakh Gosplan. ° Procedural recommendations presuppose subsequent 
drafting of the long-range target program for building the TPK, the genera: 
project plan for construction, the main lines of development and the 5-year 
and annual plans. "The program is designed to substantiate the goals of 
building the complex, to define its structure, the phases of its forma- 
tion, possible volumes of production and the resources necessary for this 
purpose. The general project plan for construction is compiled in accor- 
dance with the program for building the complex in order to define its geo- 
graphic organization. It substantiates location of industrial parks and 
individual enterprises, the facilities of the production and social infra- 
structure, and it resolves the questions of settlement and environmental 
protection. The main lines of the complex's development are worked out on 
the basis of the target program and the general project plan for its con- 
Struction. In accordance with the needs of the national economy and the 
available resources they stace the volumes of output over the planning pe- 
riod and aleo the sequence of construction and activation of principal pro- 
duction operations and the nonproductive facilities of the complex. Five- 
year and annual plans are responsible for practical realization of the main 
lines of development of the complex through detailed elaboration of assign- 
ments for production and construction, by correlating dates for activation 
of interrelated production operations, by determining sources from which to 
meet needs for various types of resources, and by designating those respon- 
sible for performance." 


We are convinced that support will be given to the preparation of the rec- 
ommendations and to many of the principles. A discussion of them is not 
the subject of this article. But it is easy to note a certain difference 
in the names, sequence and content of the five basic preplanning and plan- 
ning documents we have described and those proposed by the recommendaticns. 
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The names are different for the first (master chart and long-range target 
program) and the third (program for building and main lines of development) 
documents, and there are differences in the content of the programe and 
project plans, and #o on. 


It ie# our point of departure that creation of target-program TPK's ie not 
an end in iteelf, but results from the need to solve a major regional prob- 
lem. Use of this form of organization of the productive forces is one of 
the meane of increasing the efficiency of a particular version for solving 
the entire problem. It seems to us that the long-range target program 
should be drafted for the problem as a whole, and the task of forming the 
TPK will be one of ite elements (that would be the relationship, for exam- 
ple, between the problem of developing the petroleum and gas resources of 
the West Siberian Plain and the task of building the Middle Ob’ TPK). 

Since the target program of the problem and the master chart of location of 
the productive forces of the USSR have already discovered the goals of 
building the specific TPK, the scale of development of the specialized sec- 
tore and industries and the need for the principal resources which are 
scarce, we have proposed the master chart as the first forecasting document 
for the TPK. 


The program for building the TPK, as we see it, ought to be a concrete doc- 
ument=--a guide used as the basis for shaping plans. The drafting of the 
program has accordingly been envisag:d after the master chart and the gen- 
eral project plan of the TPK, when the spatial and production structures of 
the complex and the principal technical solutions are already known, that 
is, when it is poesible to reveal the system of measures whose implementa- 
tion is necessary to creation of the complex. The content of the general 
project plan of the TPK seems to be different in the recommendations, one 
gets the impression that this is simply another name for the area layout 
scheme. The documents and sequence of their preparation which are proposed 
in the recommendations would be easier to understand if the time frame for 
each of them had been indicated as well as their relation to the overall 
system of preplanning and planning documents, planning periods and phases 
of planning which have now been adopted for the ASPR of USSR Gosplan. 


It seems to us advisable to discuss as well the forms which USSR Gosplan 
hae recommended to ministries and departments for planning the TPK. At 
present they largely duplicate the plans of sectors and industries and 
krays (oblasts), they contain much report data for information purposes, 
but they do not contain enough of the indicators which are directly neces- 
sary for management of the very process of building the TPK both locally 
and at the center. They are oriented more toward planning operating com- 
plexes than toward the fc-mation of new ones. Thus there is both a need 
and subject for discussion and there is material so that the discussion 
will be sufficiently specific. 


It is obviously best to examine the problems of improving planning together 
with the problems of managing the process of building the TPK. Neither 
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improvement of preplanning substantiation nor the drafting of plane in the 
present system for management of the formation of the TPM yet guarantees 
their unconditional fulfillment. The opinion chat bodies for management o! 
the TPK need to be set up can now be taken as generally established, and 
many specific proposals have been made. 


At the present time certain aspects of forecasting and planning the process 
of forming the specific TPK are reflected in the plans of numerous minis- 
tries, departments, bodies for management of respective units of adminis- 
trative and geographic entities. Many organizacione are (aking a direct 
part in the building of complexes. But, as experience has shown, this is 
still no guarantee, but on the contrary sometimes complicates trans{forma- 
tion of formation of the TPK into a planned process of creating a system of 
interrelated economic elements, of solving social, environmental-protection 
and other problems in carrying out programs pertaining to various regional 
problems. It is not enough to have a mere itemized list of construction 
projects or even a summary plan of capital construction as the sum total of 
proposals of individual departments. One must have a unified plan for cre- 
ation of the TPK as a whole, and ite foundation will be the ultimate goal 
of forming the complex and coordinated ways of attaining it. One must have 
bodies of management that have been granted the respective powers and are 
responsible for fulfillment of the plan for building the TPK. 


We can identify three large groups of problems in management of the process 
of forming the TPK: 


1. Working out the fundamental directions for formation of the TPK, plan- 
ning and monitoring the activity of all ministries and departments taking 
part in building the complex. 


.. Drafting preplanning and planning documents, coordination of activities 
to build the facilities of the TPK and day-to-day management of the process 
of forming the complex as a whole. 


3. The preplanning preparation and planning of the process of building the 
individual facilities of the TPK and day-to-day supervision of their opera- 
tion. 


In our opinion solving the problems of the third group does not necessitate 
setting up additional management entities and can be performed within the 
limits of the management system of ministries and departments (including 
not only ministries, but also supply, transportation, financial and other 
organizations). It is assumed that in charts of development of their sec- 
tors and industries ministries will identify the facilities of target~pro- 
gram TPK's. It is left to them to draft programs for scientific prepara- 
tion and all the project plans and estimates for all projects and the list 
of measures whose performance is necessary to the construction and opera- 
tion of the facilities of the sector or industry within specific target- 
program TPK's. In drafting 5-year and annual plans ministries include the 
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tacilities of TPK's in lists of construction projects and itemized lists of 
projects scheduled for construction and expansion, they take them into ac- 
count in distributing ceilings of capital investments, ceilings of contract 
work and ceilings of scarce resources, in compiling orders for equipment 
and infrastructural services and in drawing up other planning documents. 


These elaborations for the facilities of the TPK are indispensable not only 
to compiling plane of the respective ministries, but also to preparation of 
preplanning and planning documents for individual target-program complexes-- 
programe for solving the major regional problems, master charts, the gen- 

eral project plan and programs for building TPK's, indicators for complexes 
to be included in main lines of economic and social development of the USSR, 


S~year and annual plans of capital construction and plans for building 
TPK's. 


In the period of building the facilities ministries monitor progress of 
construction or reconstruction through directorates of enterprises under 
construction or already in operation, they make preparations for the 
startup of enterprises and they manage facilities which are functional 
(both productive activity and also performance of plans for the social de- 
velopment of the work force). Ministries settle accounts with contractor 
and other organizations as the completed projects are delivered, and they 
take part in resolving intersector issues related to formation of the TPK 
both at the level of the country's Council of Ministers and also at the im- 
mediate local level. All interested departments also do preparatory work 
to build their own projects (including projects of sectors of all aspects 
of the infrastructure), they plan their development and they supervise the 
process of their operation. All the infrastructural sectors would bear 
full responsibility for supporting production and furnishing the inhabi- 
tants of the complex with their respective services. 


The situation is different with solving the aspects of management referred 
to in the first and second groups. An analysis of material on formation of 
target-program TPK's shows that the present system of management does not 
guarantee responsive settlement of either basic or current problems, and as 
a consequence the planned flow of the progress of the TPK's formation is 
not guaranteed. The introduction of new documents and the organization of 
their orderly preparation, as envisaged by the July (1979) decree of the 
CPSU Central Committee and USSR Council of Ministers, will unquestionably 
relieve the problem of organizing the process of forming the TPK. 


We share the widespread view that management entities at two levels to or- 
ganize the planned formation of the TPK--at the center and within the ac- 
tual kray (oblast, ASSR) where the complex is being created. This two-tier 
structure is determined by the makeup of the tasks and by the decisionmak- 
ing system that has taken shape. 


The version for organization of the central agency for management of the 
process of creating target-program TPK's usually places it in USSR Gosplan. 
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It seems more sensible to us to create that agency right within che USSR 
Council of Ministers.'* The experience of the Commission for the BAM and 
creation of the Commission for Problems of the Fuel and Energy Complex pro- 
vide grounds for supposing that commissions of this kind are indispensable 
for the other largest problems of the national economy, including certain 
regional problems. Thus the probleme of forming each target-program TPK as 
an integral part of certain regional problems would fall in the sphere of 
activity of one of the commissions of the USSR Council of Ministers. 


In our opinion che commission for problems of the TPK might perform the 
following: eordination of the activity of USSR Gosplan, the USSR Acad- 
emy of Sciences, councils of ministers of union republics and USSK minis- 


tries and departments in drafting the long-range target program for solving 
the major regional problem as a whole, including the problems of spatial 
organization of the productive forces through formation of the TPK; b) as- 
signment of basic responsibilities (general project planner, general cli- 
ent, general contractor) and drafting assignments, conduct of expert state 
evaluation and preparation of documents for approval of the general project 
plan and program for building the TPK; c) monitor correspondence of charts 
of development and drafts of 5-year and annual plans of ministries and de- 
partments with the general project plan and program for buiiding the TPK; 
d) settlement of interdepartmental issues; e) monitoring the work of the 
general client and general contractor of the TPK. 


As we see from this list, the commission of the USSR Council of Ministers 
would perform the function of a coordinator and monitor and would figure as 
one level where interdepartmental disputes arising at the level of USSR 
ministries and departments would be taken up. In the process of its work 
the commission would establish its own direct communications with the local 
entity for management of the TPK through its authorized representative, who 
would himself be in the area where the program for solving the respective 
mejor regional problem is being carried out. 


As for the local entity for management of the process of formation of the 
TPK, many proposals have already been made in the scientific literature and 
periodicals. No one has any doubt that such an entity is needed. The dis- 
cussion concerns what it should be, what functions it should perform and 
what means it should use. The view that has become most widespread is that 
we need a body reminiscent of the Bratskgesstroy [Agency for Management of 
Construction of the Bratskaya GES] or an interdepartmental organization 
headed by an authorized representative of USSR Gosplan or the USSR Council 
of Ministers. In both cases the management entity would be located at the 
center of the TPK. 


Unfortunately, we do not have sufficient basis for unconditional support or 
rejection of the versions which have been proposed, and they need serious 

study. But in our opinion they are not the best ones. Even though Bratsk- 
gesstroy played an exceptionally important and unquestionably constructive 
role in the process of building the Bratsk--Ust'-Ilimsk TPK, we do not feel 
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that a construction organization can be regarded as a body for management 
of a TPK and should be concerned with all economic matters (as Bratekges- 
atroy was forced to do). And we hardly need a specialized interdepartmen- 
tal entity, since ite senior official, be he even at the rank of an autho- 
rized representative of USSR Gosplan or USSR Council of Ministers, would be 
compelled to settle all fundamental interdepartmental issues at the center. 


lt has often been proposed that a specific organization--a management for 
construction of the TPK=-be set up as the local body for management of the 
TPK. This proposal has in our opinion two shortcomings: 


1, Management of the construction process is a very important question, 
but it is by no means the only question whose settlement should be the con- 
cern of the local body for management of the process of the formation (and 
not just the construction) of the TPK. To refer to the body as a construc- 
tion administration would from the outset diminish its sphere of activity. 
Yet experience shows that the success of construction is largely determined 
by timely solution of many other organizational questions which the agen- 
cies responsible for supervising the process of construction are compelled 
to concern themselves with, though they are not required to do so. 


2. It is doubtful that it would be wise to divide responsibilities for the 
process of building the facilities of the TPK between the proposed con- 
struction administration and the general contractor. It seems to us that 
it is more important to broaden the rights and duties of the general con- 
tractor and to make that entity responsible for organizing construction as 
a whole (including the activity of subcontractor organizations) and for 
fulfillment of the capital construction plan. Particularly specialized 
construction operations (main pipelines and rail lines, power transmission 
lines, etc.), whose coordination would remain the responsibility of the 
kray (oblast) ispolkom or ASSR council of ministers, constitute an excep- 
tion. 


It seems to us that if commissions of the USSR Council of Ministers are 
created for the largest regional problems, the respective kray (oblast) 
soviets of people's deputies or ASSR councils of ministers should become 
the principal organization bearing responsibility for creation of target- 
program TPK's. This is also important because as a rule all or a substan- 
tial portion of the major regional problem will be dealt within the bound- 
aries of that kray (oblast, ASSR). 


Kray (oblast) ispolkoms and ASSR councils of ministers should take part in 
drafting the target program for solving the major regional problem as a 
whole and in preparing all preplanning and planning documents for the TPK, 
should coordinate at the local level the efforts of all departments in- 
volved in creating the TPK, should settle within its competency interde- 
partmental disputes and should take part in the settlement of intersector 
issues at all levels. The kray (oblast) ispolkom or the ASSR council of 
ministers should in our opinion perform the role of the general developer 
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(zastroyahchik) of the TPK, should monitor departmental [fulfillment of 
plane for capital construction and economic and social development, should 
monitor the activity of the general contractor and subcontracting organiza- 
tions, and should bear responsibility for fulfillment of the plan for con- 
struction of the TPK, especially for development of all elements of the 
complex's infrastructure. 


In his address at the 25th CPSU Congress A. N. Kosygin emphasized: "It is 
very important that local Soviet bodies and councils of ministers of union 
republics play an active creative role in building regional industrial com- 
plexes. Effective supervision of the construction of production enter- 
prises as well as of housing, utility and cultural facilities, schools and 
hospitals, of their timely and synchronized activation, and of the training 
of qualified specialists in the most common occupations--all of this de- 
pends in large part on the activity of Soviet bodies."’" 


The participation of the kray (oblast) ispolkom or ASSR council of minis- 
ters in preparation of preplanning and planning documents for the TPK and 
in management of the process of its formation can be represented as fol- 
lows: 


a) in the forecasting frame (20-25 years) it would take part in drafting 
the long-range target program for solving the major regional problem as a 
whole and the master chart of the particular TPK, would coordinate work on 
the complex's area layout scheme and would approve it; 


b) in the long-range planning frame (10 years) it would take part in draft- 
ing the general project plan of the TPK and working out the principal indi- 
cators for the TPK to be included in main lines of economic and social de- 
velopment of the USSR, would draft the program for building the TPK and 
would ascertain the requirement for scarce resources necessary to carry out 
the program for construction of the TPK; 


c) in the frames of 5-year and annual planning it would draft the plan of 
economic and social development of the kray (oblast, ASSR) in which the 
TPK's are identified, the list and itemized list of new construction and 
reconstruction projects of intersector facilities for the TPK as a whole, 
and the plan of contracting work for the TPK, would take part in compiling 
the summary plan of capital construction for the complex, and would monitor 
adherence to the master chart, general project plan and program of the TPK 
in the drafting of plans by all ministries and departments participating in 
building the complex. 


In doing this work the kray (oblast) ispolkom or ASSR council of ministers 
would call upon its own divisions and other subordinate organizations and 
would create a subdivision (with the status of a division) right at the 
center of the TPK being built.'> Because the plan would presumably be the 
principal document regulating the process of the TPK's formation, this sub- 
division would probably be referred to as a planning commission or manage- 
ment for creation of the TPK. The following might become the main lines of 
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activity of the TPK commission: a) participation in preplanning studies 
and the drafting of preplanning and planning documents for the TPK; b) mon- 
itoring and coordination of the efforts of building the specialized facili- 
ties and production operations rounding out the complex; c) supervision of 
formation of the entire infrastructure in all its aspects; d) creation of 
the initial data bank. 


The TPK planning commission should be subordinate to one of the deputies of 
the kray (oblast) ispolkom or the ASSR council of ministers, and in the 
process of work would have close ties not only with the divisions of the 
kray (oblast) ispolkom or the ASSR council of ministers, above all with the 
planning commission of the kray (oblast, ASSR), but also with the respec- 
tive commission of the USSR Council of Ministers. Only direct communica- 
tion between the bodies for management of the TPK at the two levels--the 
commission of the USSR Council of Ministers (upper level) and the planning 
commission or administration for creation of the TPK of the kray (oblast) 
ispolkom or the ASSR council of ministers--the lower level--can guarantee 
responsive settlement of issues both in drafting and in carrying out plans 
for creation of the complexes. 


The life of the powers of the bodies for management of the TPK (the commis- 
sion of the USSR Council of Ministers and the TPK planning commission) is 
determined by the period for solving the res-ective problem or by the pe- 
riod of its exceptional importance to the national economy. As a rule for 
the TPK planning commission it would correspond to the time from commence- 
ment of formation of the TPK to the complex's passage into the phase of 
permanent operation. Neither the commission of the USSR Council of Minis- 
ters nor the TPK planning commission should replace either regional or sec- 
toral management entities which are functioning within the krays (oblasts, 
ASSR's). The jurisdiction and powers of bodies for management of the TPK 
are restricted and associated only to problems in day-to-day supervision of 
the drafting and performance of preplanning documents and plans for creat- 
ing the TPK. On all other matters of administration (education, health, 
trade, etc.) the region covered by the complex frlls in the jurisdiction of 
other divisions of the kray (oblast) ispolkom or ASSR council of ministers 
or ministries and departments. 


For example, when state plans of economic and social development of krays 
(oblasts, ASSR's), cities and rayons., as well as of ministries and depart- 
ments are being drafted, the areas of the TPK, its facilities and its pop- 
ulation are included in them. Facilities of the TPK which have been deliv- 
ered for operation, including facilities of the infrastructure, should not 
remain under the jurisdiction of the head construction organization or head 
client. Otherwise, as shown by the experience of Bratskgesstroy, the spe- 
cialized construction organization is compelled to perform general economic 
functions. Up to now Bratskgesstroy has been involved in the problems of 
operating a large portion of the housing stock of Bratsk, organizing pas- 
senger and freight transportation, trade, the food service industry and 
even the production of many types of foodstuffs at industrial enterprises. !® 
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But as a rule the departments that should be involved with them are in no 
hurry to set up their own subdivisions, especially in areas just being de- 
veloped for the first time.!7 


Agencies of soviets of people's deputies should perform their full scope of 
functions in the area occupied by the TPK from the very commencement of 
formation of the complex. The city is just as complex a system as the en- 
terprise, and its future destiny, the living conditions of the population 
and conditions under which facilities in the production sphere operate de- 
pend in large part on how it begins to take shape. But at present the man- 
agement of the enterprise under construction is set up from the very outset 
of construction of large production facilities, but there is no "director- 
ate” of the future city. The gorispolkom makes its appearance much later, 
when wany shortcomings in the shaping of the city are already difficult to 
correct and the key positions (housing stock and many services) have al- 
ready become concentrated in the hands of the individual departments (en- 
terprises). 


Assuming the functions of the central and local bodies for management of 
the TPK we have noted above and enhancement of the role of the 5-year plan 
as a principal form for planning economic and social development and the 
basis of economic activity, and when the new system of planning and orga- 
nization of capital construction is introduced, the role of gosplan, gos- 
stroy, gosbank, USSR Stroybank, councils of ministers and gosplans of union 
republics in the process of creating the TPK will not only be preserved, 
but will in fact be enhanced. 


The principal effort to plan target-program TPK's is concentrated in USSR 
Gosplan, beginning with analysis of the comprehensive program of scien- 
tific-technical progress, to discover the principal regional problems and 
priority TPK's, and ending with monitoring the fulfillment of 5-year and 
annual summary plans of capital construction and the principal indicators 
of the complex's economic and social development. This effort might be 
distributed as follows in accordance with the planning frames adopted in 
USSR Gosplan: 


a) in the forecasting frame (20-25 years)--drafting the master chart of lo- 
cation of the country's productive forces and identification of priority 
target-program TPK's, examination of the target program for solution of the 
major regional problem and recommendations for formation of the TPK, and 
examination of the master chart of the specific complex; 


b) in the long-range planning frame (10-15 years)--examination of the gen- 
eral project plan of the TPK, determination of the basic parameters of the 
TPK and ceilings on resources necessary to create the complex; examination 
of the program for building the TPK and its linkage to the country's physi- 
cal and financial resources; drafting the principal indicators for the TPK 
for inclusion in the main lines of economic and social development of the 
USSR; 
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¢) im the S-year and annual planning frame--determination of assignments 

for the specialized sector (sectors) and inclusion of the principal seeign- 
mente for the TPK in the State Plan of the USSK's Economic and Socia! De- 
velopment; examination and approval of the principal indicators of the TPK's 
economic and social development and monitoring their fulfillment; approval 
of the List and itemized list of enterprises and installations achesculed for 
few construction, expansion and reconstruction, monitoring inclusion of the 
facilities of the TP). in plans of ministries and departments, dates sched- 
uled for activation of fixed capitel and production capacities, the assur- 
ance of the ceilings on capital investments and contracting work, appropria- 
tions from the state budget and delivery of material and tecimical re- 
wources; drafting the summary plan of capital construction of the TPK. 


The role of USSR Gosstroy, gosetroye of the republics and their institutes 
in forming the TPK is growing considerably. Whereas up to now their par- 
ticipation has been restricted to drafting regional layout schemes and 
plans, master charts and project plans of cities, and project plans of in- 
dustrial parks, now their duties will also include the drafting of the gen- 
eral project plan of the TPK and the list of measures whose performance is 
necessary to fulfillment of the capital investment portion of the program 
for building the TPK. Gosstroy organizations should have broader rights of 
designer's supervision over adherence to the general project plan, area lay- 
out echemes and other project planning documents related to the use and in- 
frastructural development of the area, to human settlement and to environ- 
mental protection. 


In accordance with changes in the procedure for financing capital construc- 
tion outlined by the July (1979) decree of the CPSU Central Committee and 
USSR Council of Ministers, the functions of organizations of the Ministry 
of Finance are being altered somewhat, and new ones are being envisaged. 
Departments and offices of USSR Gosbank and USSR Stroybank will have 5-year 
and annual plans of appropriations from the state budget and credit financ- 
ing from funds set aside by clients, which are to be squared with the plan 
for building the TPK, the summary plan of capital construction and the 
plane of economic and social development of the kray (oblast, ASSR). The 
financing of all operations to build the facilities of the TPK, settlement 
with project planning organizations for completed projects and settlement 
of clients with contractor organizations for projecte on which construction 
hae been completed and which have been prepared for the manufacture of 
products or the rendering of services, as well as other banking operations 
will be conducted in accordance with the plan. 


The general contractor's rol: is also undergoing a substantial growth. 
Usually the general contractor is one of the construction ministries whose 
configuration is relevant to the specialized industries of the future TPK 
and which heads or is ready to build a subdivision of the necessary capac- 
ity within the area of the complex. It is possible that for areas of in- 
tensive economic development involving a large scale of civil engineering 
as well as industrial construction, where development of the productive 
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forces is uot reetricted (in either time or space) solely cto budiding the 
target=program TPK, it would be sdvisable to have Large regional construc: 
tion organizations of general constru. con ministries (Like the USSR Minia: 
try of Construction recently createc in the regions of the Far East and 
franebaykalia). These construction organizations might assume the role of 
general contractor in building the TPK, 


It te very important that the general contractor be appointed simultane- 
ously with the caking of the decision to create the TPK, work in close con- 
tact with the general client, act as intermediary and coordinate the work 

of subcontractor organizations, take part in drafting the preplanning docu- 
ments and plane for building the TPK and bear full responsibilicy for timely 
constructton of all the facilities of the complex. 


in the stage of preplanning preparation and the frame of long-range plan- 
ning (10-15 years) the general contractor drafts for the general project 
plan a set of proposals for organization of construction. In shaping the 
program for building the TPK the general contractor prepares proposals fo: 
creation of the material and technical base o! construction, for the forma: 
tion of construction organizations, for deliveries of building matertals 
and other types of material and technical supply from outside the bound: 
aries of the complex. In the stage of preparing 5-year and annual pians 
the general contractor drafts the proposed version of the plan of contract 
work for the TPK as a whole jointly with the general client, concludes con- 
tracts directly with clients in accordance with the plan of contract work, 
coordinates plans for formation of the material and technical base of con- 
struction and construction organizations of the TPK. And finaliy, in the 
period of carrying out the plans, the general contractor does construction 
work and delivers to clients finished projects, develops the material and 
technical base of construction, monitors the work of subcontractor organiza- 
tions, and takes part in settling intersector disputes. 


The discussion of problems in planning and managing the TPK can be espe- 
clally fruitful now, after adoption in July 1979 of the decree of the CPSU 
Central Committee and USSR Council of Ministers entitled "On Improving 
Planning and Strengthening the Influence of the Economic Mechanism on In- 
creasing Production Efficiency and Work Quality."+5 Along with other fun- 
damental aspects of improving management of the economy, it paid consider- 
able attention to the TPK. Certain specific preplanning and planning docu- 
ments of the TPK were mentioned for the first time, the TPK was given its 
place in the main lines of the country's economic and social development 
and S-year and annual plans, and specific orders to solve certain problems 
in formation of the TPK were issued to USSR Gosplan, the councils of minis- 
ters of union republics, to ministries and departments and to local soviets 
of people's deputies. We can thus take the position that the issue of 
identifying the TPK as an independent entity has in principle been resolved. 


For TPK's of Siberia and the Far East the decree called for the drafting of 
a larger number of documents than for complexes of other regions. However, 
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judging by what hase been written in the press, the problema of forming the 
South Tadzghik Complex in Central Asia and the Pavlodar--Ekibaatue Complex 
in Kazakhetan and others are equally complicated. Perhaps we should not be 
identifying the areas where the complexes are being built, but should be 
determining more clearly the restricted number of priority TPK's and adopt- 
ing a uniform system of preplanning paration, planning and management 
for all complexes of a given type. ‘Tne need has arisen for the drafting of 
4 gummary document=--the model plan for building the TPK. it is not yet 
known whether it would replace the proposed summary plan of capital con- 
struction, since ite content ie not yet clear. Thus there is still a great 
deal of work yet to be done relying on the July (1979) decree and employing 
the spadework of scientific organizations and the practical experience of 
project planning inetitutes, planning agencies and kray (oblast) soviets of 
people's deputies in order to create a straightforward and flexible system 
of preplanning studies and a system for planning and managing the process 
of forming the TPK. There is the task of stating precisely the composition 
and contents of documents, the task of preparing methods of drafting then, 
the task of defining the procedure for their approval and the task of moni- 
toring their fulfillment. 


Solving all these problems will unquestionably contribute to improving the 
country's planning and raising ite economic efficiency. The importance of 
these problems was emphasized more than once at the 25th CPSU Congress. In 
particular, A. N. Kosygin, presenting an address on the tasks of the 10th 
Five-Year Plan, said that the creation of regional industrial complexes 

"... requires strict coordination of the efforts of ministries, supply agen- 
cles, project planning and construction organizations and supplier 
plants.... Im the very near future we must work out the respective organi- 
zational forms for coordinating the efforts of carrying out the major pro- 
grams and developing the complexes."!? 


FOOTNOTES 


lL. On our conception of target-program TPK's and their relations to the 
decision on the particular type and rank of regional problems, see: 
Bandman, M. K., "Target-Program Regional Industrial Complexes (Def ini- 
tion, Specific Features, Makeup, Boundaries and Content of the Tasks 
of Optimalizing the Process of Formation) ," IZVESTIYA SIBIRSKOGO 
OTDELENIYA AKADEMII NAUK SSSR--SERIYA OBSHCHESTVENNYKH NAUK, (Issue 
No 3), No 11, 1978, pp 32-79; Bandman, M. K., “Forecasting the Re- 
gional Industrial System of a Region in the Context of Target-Program 
Planning,” in the book: "Opyt regional'nogo prognozirovaniya" [Ex- 
perience in Regional Forecasting], Novosibirsk, 1977, pp 69-83. 


2. Bandman, M. K., and Malinovekaya, M. A., "The Sayan Regional Indus- 


trial Complex,” IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR-- 
SERIYA OBSHCHESTVENNYKH NAUK, (Iesue No 2), No 6, 1979, pp 9-14. 
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PLANOVOYE KHOZYAYSTVO, No 9, 1979, pp 5-36. 


Thies makeup of the preplanning documents, proposed by TELOPP SO AN 
SSSR, was discussed at a conference held 10-i4 May 1977 in the settle 
ment Lietvyanka, Irkutekaya Oblast. Thereafter (t was presented in 
the following publications with a certain differentiation of the 
makeup and substantiation: Gukov, V. P., Bandman, M. K., Kaganekiy, 
N. N., and Kibal'’chich, 0. A., "Problema of Preplanning Studies and 
Planning Formation of Regional Industrial Complexes,'’ IZVESTIYA SI- 
BIRSKOGO OTDELENIYA AKADEMIT NAUK SSSR-=<SERIYA OBSHCHESTVENNYKH NAUK, 
(Issue No 1), No 1, 1978, pp 3-11; Bandman, M. K., and Gukov, V. P., 
"Aspects of Improving Planning and Management of the Formation of 
TPK's," in the book: "Voprosy formirovaniya Brateko-Ust'-I1imskogo 
PK" [Probleme in Forming the Bratsk--Ust'=-Ilimsk TPK), Novosibirsk, 
1977, pp 126-139; Kibal'chich, 0. A., "Regional Industrial Complexes 
of the USSR (Study, Planning, Approaches and Evaluation of Economic 
Benefit, and Management),"” in the book: ‘"Sovremennyye problemy eko- 
nomicheskoy geografii" (Contemporary Problems of Economic Geography), 
Moscow, 1977, pp 3-19; Bandman, M. K., “Target-Program Regional Indus- 
trial Complexes (Definition, Specific Features, Composition, Bound- 
aries and Content of the Task of Optimalizing the Process of Forma- 
tion), IZVESTIYA SIBIRSKOGO OTDELENTYA AKADEMI1 NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK, (Issue No 3), No ll, 1978, pp 32-39. 


Proposale have been made for setting up regional institutes for re- 
gional planning and area layout in large regions, assigning them the 
functions of general project planner. See Aganbegyan, A. G., “Geo- 
graphic Area and Sectors," PRAVDA, 7 December 1979. 


PLANOVOYE KHOZYAYSTVO, No 9, 1979, p 18. 


If specific programs of comprehensive development are being drafted 
for the economic regions and krays (oblasts, ASSR's) within which tar- 
get-program TPK’s are being formed, as is the case at present for the 
Far East, Eastern Siberia, Krasnoyarskiy Kray, and Tyumenskaya Oblast, 
then these programs and programs for building the TPK's must be con- 
sistent with one another (see the chart). 


During the discussion of this paper in the stage of preparation other 
pointe of view were expressed concerning the makeup, names and drafters 
of particular documents for forecasting and preplanning preparation of 
the TPK. Sometimes the objections resulted from a different under- 
standing of terms, a different name of particular documents, and dif- 
ferences in their place in the overall system of planning. It seems 

to us that at present there is no sufficient foundation for uncondi- 
tional rejection or adoption of any particular proposal, since the 
criterion for either must be experience, and there is not yet enough 

of that. 








9. 


10, 
ll. 
12. 


13. 


14, 


15. 


One of the possible versione for the actual organization of the prepa- 
ration of preplanning and planning documents for the TPK. “Metodi- 
cheakiye rekomendatseii po planirovaniyu territorial 'no-proizvodsetven- 
nykh kompleksov (ovnovnyye pologheniya)" [Recommendations on Methods 
of Planning Regional Industrial Complexes (Basic Principles)), Moscow, 
T@ENII of RSFSR Gosnlan, 1979, Section 4, pp 17-22. 


"Metodicheskiye rekomendateii ...," p 44. 
"Metodicheskiye rekomendateii ...," Subparagraphe 2 and 6, pp 6-7. 


A eimilar point of view has been expressed by A. G. Aganbegyan with 
reference to the experience of government commissions for the problems 
of the Urale--Kuznetek Complex and the BAM. (Aganbegyan, A. G., "On 
Combination of the Sectoral and Regional Principles of Management of 
the Economy,” in the book: "“Geograficheskiye aspekty upravleniya" 
[Geographical Aspects of Management), Moscow, Mysel', 1978, pp 12-25) 

A proposal has been made to form a committee, council or commission 
for programe associated with the USSR Council of Ministers. (Shamov, 
A. A., “Improvement of the Regional Planning of Production,” in the 
same book, pp 100-111) 


More attention should be paid and thorough study needs to be devoted 
to the proposal of A. N. Semenov to the effect that "the building of 
the TPK should be financed from a single source on the basis of a 
project plan of the TPK that has been approved by the government and 
that is binding on all ministries and departments involved in it. On 
matcers of allocation of funds to build the TPK the body for manage- 
ment of the TPK must deal with USSR Gosplan, but in no case with indi- 
vidual ministries. When an enterprise is put into operation, cost- 
accounting relations should be established between it and the body for 
management of the TPK to cover the operating costs and the development 
of the infrastructure." (Semenov, A. N., “Experience and Problems in 
Management of Comprehensive Development of a TPK," in the book: 
"Upravleniye realizateiyey programm" [Management of Program Fulfill- 
ment}, Moscow, 1977, pp 254-262) This proposal is particularly rele- 
vant at the present time, since it is in harmony with the principles 
of the July (1979) decree of the CPSU Central Committee and USSR Coun- 
cil of Ministers. 


Kosygin, A. N., "Osnovnyye napravileniya razvitiya narodnogo 
khozyaystva SSSR na 1976-1980 gody" (Main Lines of Development of the 
USSR National Economy in the Period 1976-1980), Moscow, Politizdat, 
1976, p 57. 


In our opinion the council of directors cannot be looked upon as the 
principal local entity for management of the TPK either. Experience 
in the activity of the Council of Directors in Bratsk has been highly 
praised and offers grounds for dissemination of the experience of the 


71 





16, 


17. 


18. 


19, 


people of Bratek (see “Bratek--Capital of a TPK," EKO, No 5, 1979, 

pp 48-58). But we can hardly regard the counei! of directors as a 
local management entity. It wae anu should remain a voluntary repre. 
sentative body with an advisory right to vote in deciding on day-to- 
day organizational issues. The right to make the final decision 
should remain with the relevant eubdivieton of the kray (oblast) is- 
polkom or ASSR council of ministers, whose activity will be closely 
bound up with the fully authorized commission of the USSR Council ot 
Ministers for the specific regtonal problem. 


The chart of the organizational structure of Bratskgesstroy was given 
by V. P. Gukov in the book: "Voprosy formirovaniya Bratsko-Ust'- 
Ilimakogo TPK," Novosibirsk, 1977, p 134. He hae also noted the prin- 
cipal conditions for formation and functioning of the infrastructure 
in the process of building the TPK. See Gukov, V. P., “Probleme of 
Creating a Unified Structure of a Regional Industrial Complex," in the 
book: "Metodologicheskiye voprosy regional'noy ekonomiki" [Methodo- 
logical Problems of Regional Economics), Novosibirsk, 1979, pp 90-103. 


A similar situation obviously came about in the Middle Ob' TPK as 
well, where Glavtyumen'neftegaz (Main Administration for Petroleum and 
Gas for Tyumenskaya Oblast of the USSR Ministry of Petroleum Iindus- 
try) was compelled to take over construction operations, worker supply 
(in which more workers and employees were employed than in the actual 
production of petroleum), equipment repair, motor pool and a part of 
the river fleet, subsidiary agricultural enterprises, plants for re- 
constituting powdered milk, housing management and municipal services 
and utilities, health institutions and much else (see Varlamov, V. S., 
"Problems of Planning and Managing the Processes of Forming Regional 
Industrial Complexes," in the book: ‘"Geograficheskiye aspekty uprav- 
leniya,” Moscow, Mysl', 1978, pp 119-130). 


PLANOVOYE KHOZYAYSTVO, No 9, 1979, pp 5-36. 


Kosygin, A. N., op. cit., pp 56-57. 
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THE TPK AS A SUBJECT OF THE COMPUTERIZED SYSTEM OF PLANNING COMPUTATIONS 


Novosibirsk IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 59-65 


[Paper by M. Yu. Cherevikina] 


{Text} One of the tasks confronting the study of the TPK as the subject of 
planning is ite inclusion in the ASPR [computerized system of planning com- 
putations). Since formation of the target-program TPK takes place within 
the framework of the effort to resolve a major regional problem, their 
planning ought to have the characteristic features of the program approach 
to planning. 


Firet, the participation of the TPK in realizing the ultimate goals of the 
regional program presupposes that the location of all elements of the econ- 
omy, their internal and external relations, and the system of settlement 
will be reflected in planning indicators. The basic target indicators of 
the TPK plan are assignments for output of the specialized industries, 
ceilings for resources of the national economy, and the living conditions 
of the population. 


Second, the TPK plan regulates the process of realizing those goals, i.e., 
the process of capital construction in the broad sense (including project 
planning). The following are represented in specific sections of the TPK 
plan: a) the volume of project planning and surveying work, the organiza- 
tions assigned to do them, and project plans and estimates; b) ceilings of 
capital investments and the technological, sectoral and regional structure 
of their distribution; c) capital construction (volumes of construction and 
installation work, activation of capacities and projects, distribution of 
work items among contractors and the schedule for conduct of operations); 
d) facilities of the infrastructure of the entire complex (capacities, se- 
quence of their activation, and volumes of services to be rendered). 


Third, the plan reflects the resources (physical and labor) to be furnished 
to the TPK, the needs for them having been determined on the basis of the 
ultimate goals of forming the TPK and independently of the departmental 
subordination of the facilities. The compilation of planned balances of 
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the most important types of raw materials, supplies and equipment are pro- 
vided for accordingly. Calculation of the need for labor resources and 
planning measures to attract personnel presuppose regulation of migrational 
processes, epecifically by working out a number of indicators of the stand- 
ard of living of the population. 


Uptimum utilization of natural resources and environmental protection are 
most important indicators in the TPK plan. The TPK plan includes allow- 
ances for discharge of pollutants into the environment, which are set forth 
on the basis of the specific regional conditions and the planned combination 
of production operations; capital investments in treatment installations and 
environmental protection measures which are outlined so as to take into ac- 
count the needs of the entire complex and not just the principal production 
operation alone. 


At the levels of the ASPR of USSR Gosplan and the ASPR of gosplans of re- 
publics and oblasts regional planning is represented by a summary functional 
subsystem referred to as "Regional Planning and Location of the Productive 
Forces" (Regional Plan). At the upper level of the subsystem (ASPR of USSR 
Gosplan) the regional breakdown of sectoral plans and plans for the econo- 
mies subordinate to councils of ministers of union republics is worked out, 
and the intended location of the productive forces is consequently re- 
flected. The subsystem includes the bloc of the summary regional plan for 
development of the economies subordinate to cuuncils of ministers of union 
republics and a bloc for location of the productive forces. In the ASPR of 
gosplans of union republics the subsystem "Regional Plan" is intended to 
substantiate the location of the productive forces within the republic and 
formation of the regional breakdown of the national economic plan. The sub- 
system consists of two blocs: a) the bloc of comprehensive development of 
the national economy of the republic's oblasts, rayons and cities; b) the 
bloc of location and regional organization of the productive forces. 


At the present time the breakdown of the plan by programs is taken up 
within the sectoral and regional sections of the plan. in the sectoral and 
regional subsystems of the ASPR functions are identified for planning pro- 
grams of various kinds. Among these functions at the level of the regional 
subsystem of the ASPR of USSR Gosplan the drafting of socioeconomic pro- 
grams for various regional production combinations, including regional in- 
dustrial complexes, is organized. Formation of TPK's is taken up in per- 
formance of the function of improving the regional organization of produc- 
tion. 


Since the TPK has become a subject of planning, in our opinion there is a 
need to supplement the organizational structure of the ASPR. We propose 
that in the makeup of the subsystem "Regional Plan” at the level of the 
ASPR of USSR Gosplan there be a bloc for formation of target-program TPK's, 
whose function would be the drafting of multiannual, medium-term and annual 
plans for building TPK's within the framework of a comprehensive regional 
program. 








The functioning of the TPK bloc in the ASPR should be aimed at ensuring 
unity in the planning of all projects included in the TPK thanks to the use 
of the target-program method (examination of formation of target-program 
TPK's in the framework of drafting the comprehensive regional program); the 
development and use of mathematical-economic models; the use of the bal- 
ances "taken" from mathematical-economic models for computations of needs 
for resources; development of the functional structure for planning the TPK 
and distinct division of functions among structural elements of planning in 
the ASPR. The structure of the target-program TPK bloc is determined by 
the goale (tasks) of the TPK plan, by the bloc's place in the overall sys- 
tem of the ASPR, and by the bloc's connections in the subsystem. 


In accordance with the goals of the plan for formation of the TPK the func- 
tional structure of the bloc should ensure the drafting of the capital con- 
struction plan, substantiation of program indicators and goal-directed dis- 
tribution of resources. Since the target-program TPK bloc is part of the 
subsystem "Regional Plan" of the ASPR of USSR Gosplan, reflecting the pro- 
cess of planning the regional system of production, in which production 
tasks play the leading role, the structure of the TPK bloc should in our 
view synthesize the structures of sectoral subsystems and the ASPR of the 
republic (oblast). The following subblocs are identified for purposes of 
drafting the plan for formation of target-program TPK's, for interrelated 
sOlution of internal problems and to obtain communication between the TPK 
bloc and the subsystem "Regional Plan" and with other subsystems of the 
ASPR within the target-program TPK bloc: the summary subbloc, the subbloc 
of project planning and surveying work (PIR), the subbloc of capital in- 
vestments, the subbloc of goal-directed facilities of the TPK, the subbloc 
of construction capability, the subbloc of the production infrastructure, 
the subbloc of physical balances, the subbloc of the social-residential in- 
frastructure, the subbloc of optimum natural conservation and environmental 
protection, the labor and personnel subbloc, and the subbloc of methods 
support and improvement of management. 


The summary subbloc is intended for fulfillment of tasks of two types: 
calculation of summary economic indicators and ensuring unity in drafting 
the plan both within the bloc and also taking into account the external re- 
lations. With the major regional programs and priority TPK's identified in 
the subsystem “Regional Plan" as the point of departure, the feasibility of 
forming the TPK is examined in the summary subbloc, and prior determinations 
are made of economic and social reference indicators for formation of the 
TPK that correspond to realization of the ultimate goals of the regional 
program. The reference indicators are sent to all the subblocs. 


The work of compiling all project plans and estimates, from charts of de- 
velopment and location to the TPK master project plan, is coordinated in 
the PIR subbloc. In this subbloc the unified plan of project planning and 
Surveying work for the TPK “project” is compiled, capacities of project 
planning organizations doing work for the TPK are planned, and they are 
brought into line with the respective sectoral subsystems. A considerable 








number of the functions of coordinating plans are determined by the spe- 
cific nature of che TPK as the entity being planned. The facilities in- 
cluded in the TPK have differing departmental subordination; the resources 
on which formation of the complex is based are multipurpose in nature, and 
therefore interlinkage of parameters of the development of the individual 
elements and reconciliation of the various aspects of the plan and of the 
plans of different departments are an important task in the process of 
planning the TPK. 


The functions of linkage of plans for one of the determining types of re- 
sources--capital investments--in the form of a balance are per! ormed in the 
subbloc of capital investments. In this subbloc adjustments are made in 
the amounts of resources set forth in the regional program, in their dis- 
tribucion among the facilities of the complex, in their technological struc- 
ture, in their regional structure, and in indicators of activation of ca- 
pacities. Aside from the working out of indicators reflecting the need for 
and distribution of capital investments, measures ensuring compilation and 
fulfillmenc of the capital investment plan are worked out in this subbloc. 
The indicators are computed on the basis ot project plans and estimates, 
whose characteristics come from the PIR subbloc, on the basis of the need 
for the ultimate product which is stated as the goal of the TPK. The cal- 
culated indicators are compared to the reference figures, and any possible 
change of the latte: is substantiated. The information is then sent to the 
summary subbloc. 


The subbloc of goal-directed facilities of the TPK is intended for analysis 
of the proposals of ministries and departments and for their adjustment on 
the basis of computation of the resources needed by the sectors and indus- 
tries representing specialization. It is here that revisions are made in 
proposals for development of the sectors and industries representing the 
TPK's specialization and in their principal indicators (activation of ca- 
pacities, capital investment ceilings, and the need for personnel, princi- 
pal forms of raw materials, supplies and equipment). The preliminary indi- 
cators are formed on the basis of the proposals of sectors and industries, 
they are sent to the summary subbloc for reconciliation with possible pa- 
rameters of development of other elements of the TPK, and they are then 
cleared with the sectoral subsystems. 


The subbloc of construction capability is made separate from the subbloc of 
the production infrastructure because of the important role the indicators 
of the capital construction plan have for the TPK. In it a comparison is 
made of indicators of activation of capacities and construction capabili- 
ties, and measures are outlined to develop the construction capability. 
Planning indicators are calculated on the basis of project plans and esti- 
mates, and a possible adjustment of reference figures sent to the summary 
subbloc is substantiated. 


In the subbloc of the production infrastructure functions are performed to 
compile the plan for three types of infrastructure: transportation, heat 
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supply and power supply. Analysis of the development and location of the 
facilities of the infrastructure is provided for as a planned function. 

The following types of indicators are computed in the subbloc: activation 
of capacities; fixed productive capital by types; capital investment ceil- 
inge eneuring the necessary growth of capacities; the need for personnel; 
the need for principal types of raw materials, supplies and equipment. 
Balances that make it possible to calculate the additional needs and neces- 
sary growth of capacities more soundly are compiled for the branches of 
transportation, for power supply and for heat supply. 


The planning of the production infrastructure is oriented toward creation 
of the facilities common to the entire complex outside the departmental 
frameworks. Opportunities for formation of the complexwide infrastructure 
and for centralizing facilities (the complexwide motor pool, a single TETs, 
and so on) need to be discovered in an analysis of project plans and esti- 
mates. This centralization of the infrastructure presupposes changes in 
present procedure for planning and financing projects. The subbloc of 
methods support and improvement of the organizational structure of manage- 
ment has been envisaged to solve problems of this kind. 


The subbloc of physical balances is intended for compilation of balances 
for the most important types of raw materials, supplies and equipment so as 
to determine the complex's needs and possible sources from which to meet 
those needs. An important function of the subbloc is to reconcile the 
TPK's requirement with the respective summary resource-balance subsystems 
of the ASPR and with the statement of that need in the plan of suppliers. 
In this same subbloc provision is made for the possibility of organizing a 
centralized system of deliveries, for drafting measures that ensure central- 
ized material and technical supply and for computation of the indicators of 
activation of storage capacities (area), capital investments and the need 
for personnel. 


The subbloc of the social-residential infrastructure is intended for work- 
ing out the principal indicators of its development and for determining the 
necessary resources and measures to guarantee that development. The plan- 
ning of the social-residential infrastructure relies on project plans and 
estimates, and one of the functions performed in the subbloc is analysis of 
project plans and estimates related to development of the facilities of the 
social-residential infrastructure and comparison of the capital investments 
for ite development on the basis of the proposals of the ministries and ac- 
cording to the TPK general project plan. In view of the importance of the 
social-residential infrastructure to formation of the TPK and to fulfill- 
ment of the program and taking into account as well the substantial re- 
gional differentiation of living conditions of the population that is pos- 
sible, it is indispensable in this subbloc to provide the function of exan- 
ining standards for the supply of the services of the social-residential 
infrastructure and to prepare proposals for possible changes in them. It 
is here that measures are worked out that ensure the comprehensive charac- 
ter of development of the social-residential infrastructure in accordance 
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with standards that reflect the peculiarities of the particular region and 
the regional program. 


A peculiarity of this subbloc is the close association of the functions it 
performe with the ASPR of the republic and oblast. Among them are recon- 
cililation of the main lines of social development of the TPK with the main 
lines of social development of the republic and oblast, and checking (heir 
identification in the relevant sections of plans. 


The indicatorse--activation of capacities of the socilal-residential infra- 
atructure, capital investment ceilings, the need for personne] and the need 
for principal types of raw materials, supplies and equipment (to carry on 
construction)--are sent to the summary bloc for correlation. 


The labor and personnel subbloc is intended for performance of three types 
of functions: 1) calculation of the TPK's need for labor resources and 
compilation of the balance of labor resources; 2) drafting of measures for 
personnel training and correlation of the plan of capital construction of 
educational institutions with the respective sectoral subsystems of the 
ASPR of USSR Gosplan and the ASPR of the republic, oblast; 3) drafting of 
measures to attract and hold personnel. The functions of analyzing, revis- 
ing and drafting norms and standards governing the standard of living of 
the population are distinguished among these measures. This pertains to 
the set of standards of personal money income. The existence of differing 
payment and differing supplements for one and the same occupation in dif- 
ferent production operations of the TPK creates the basis for internal mi- 
gration. Standards pertaining ic the supply of housing, consumer goods, 
and the services of the social-residential infrastructure should undergo 
analysis and possible changes. These standards are cleared with the sub- 
system of norms and standards and the section "Social Development and Rais- 
ing the Standard of Living of the People” of the plan for social develop- 
ment of the republic, oblast. 


In the labor and personnel subbloc the group of functions ensuring the 
drafting of measures to develop the capability of agriculture near cities 
is most closely correlated with the ASPR at the republic level. Among 
these measures there is a need to single out only those aimed at multiple 
use of production waste and utilization of complexwide utility mains and 
heat and power supply. Indicators of the capital construction plan are 
calculated for the facilities of the agricultural capability around cities. 


The planning of development of agriculture proper (including the sources of 
livestock feed) and food industry enterprises to process the products of 
agricultural complexes around cities remains the function of the ASPR at 
the republic and oblast level. Provision is made in the subbloc for the 
function of correlating capacities of complexes near cities with develop- 
ment of sources of livestock feed and sources of products tur processing 
facilities. 
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The subbloc of optimum natural conservation and environmental protection is 
designed for performance of one of the most important functions in planning 
the TPK's formation. The planning process commences with analysis and pos- 
sible amendment of standards reflecting optimum natural conservation. 
Planning 16 bused on forecasts of reserves of natural resources and techni- 
cal documentation reflecting creation of installations for natural conser- 
vation. Measures are drafted in the subbloc for optimum natural conserva- 
tion and environmental protection, and the indicators of the capital con- 
struction plan for sactural conservation installations are worked out. The 
subbloc is connected to the respective subsystems of the ASPR of the repub- 
lic, oblast, and performs the function of reconciling and establishing the 
indicators of optimum natural conservation for the TPK in the plan of eco- 
nomic and social development of the republic, oblast. 


The subbloc of methods support and improvement of management is aimed at 
performing two types of functions: working out the procedure for compila- 
tion of the plan for formation of the TPK, including development of a sys- 
tem of respective indicators, and solution of management-organizational and 
financial problems. The former refers to functions regulating compilation 
of the plan and inclusion of costs and other indicators in planning facili- 
ties common to clusters of enterprises. The functions of the latter type 
presuppose solving a number of organizational problems in management of the 
complex. 


In the ASPR the process of drafting the plan is examined in the long-range, 
medium-term and annual planning frames, to which three types of plans cor- 
respond: the long-range plan, the 5-year plan, and the annual plan. The 
process of planning the formation of the TPK is examined in all time frames 
to achieve a mutual relationship with the process of planning the national 
economy and with the effort to monitor formation of the complex. 


The reason why the long-range plan is necessary for the TPK is that we re- 
gard formation of the TPK as a part of a major regional program, which is 
an integral part of multiannual plans. During formation of the complex 
substantial shifts take place in the chart of location as well as changes 
in the regional organization of production, and the social and economic 
consequences of these can be assessed only from the long-range standpoint. 
Moreover, formation of target-program TPK's is based as a rule on bringing 
into production major deposits of natural resources, which entails solving 
a number of production-engineering problems which are worked out over the 
long run. 


The 5-year plan is regarded as the principal component in the integrated 
system of plans. It concretizes the solutions of the long-range plan and 
brings its makeup into conformity with the assigned breakdown of the plan. 
Capital investment ceilings, the composition of capital investments and 
their distribution by measures and by years are the principal regulator and 
principal planning indicator for the 5-year plan for formation of TPK's. 
The process of capital construction becomes the principal subject of 
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planning, and the capital construction plan becomes the principal plan. 

The decree of the CPSU Central Committee and USSR Council of Ministers pro- 
vides (Point 28) as follows: "... USSR Gosplan shall: ... with the help 
of councils of ministers of union republics, USSR ministries and depart~- 
ments and the USSR Academy of Sciences draft programs for solving major re- 
gicnal problems and for shaping and developing the most important regional 
industrial complexes. It shall compile summary capital construction plans 
for those complexes.''* 


The annual plan is intended for carrying out the tasks of the 5-year plan 
and consequently also of the long-range plan. Indicators of the capital 
construction of the facilities of the complex and indicators of the func- 
tioning of capacities of the complexwide infrastructure and production op- 
erations comprising the complex's specialization which have been activated 
must be interrelated in the annual plan of the TPK. 


The long-range plan is the plan on which the TPK is founded. For the TPK's 
long-range plan to be effective and concrete, it should be based on a num- 
ber of preplanning documents prepared during the process of its compilation. 
Planning in the long-range frame consists of three stages: the stage of 
working out the conception, the stage of the main lines, and the stage of 
drafting the long-range plan. 


The stage of working out the conception is characterized for a major re- 
gional problem by the working out of the goals of development and by the 
shaping of a scientifically sound conception of the spatial organization of 
the productive forces. The basic propositions of the major regional pro- 
gram as to the regional organization of production are concretized for the 
TPK in this stage. The result of the treatment done in this stage of the 
planning process is the master chart of the TPK. The master chart is in- 
tended for analysis of the proposed ways of achieving the goals and for 
concretization of the principles of the major regional program. ** 


In the stage of drafting the main lines of the TPK ways of solving the so- 
clal, economic and scientific-technical problems outlined in the stage of 
working out the conception are selected and substantiated. he principal 
preplanning engineering and economic document in this stage is the TPK mas- 
ter project plan, which is taken as the basis for drafting the program for 
creation of the TPK--the list of measures necessary to achieving the goals 
of the TPK's formation. 





* "On Improving Planning and Strengthening the Influence of the Economic 
Mechanism on Increasing Production Efficiency and Work Quality." Decree of 
the CPSU Central Committee and USSR Council of Ministers dated 12 July 1979, 
Moscow, Politizdat, 1979, p 3l. 

** Bandman, M. K., "Directions in Improving Preplanning Preparation and 
Planning and Management of the Process of Forming Target-Program TPK's," 
IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA OBSHCHESTVEN- 
NYKH NAUK, this issue. 
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These documents are the basis for compiling the long-range plan for forma- 
tion of the TPK. In the stage of working out the proposed version of the 
Lung-range plan all the parametere cf the complex are stated concretely, 
and the planning indicators are revieed. The structure of the draft ver- 
sion of the long-range plan and ite indicatore and form are approximated to 
the organizational etructure of the TPK's economy. They are derived from 
the taske at which the TPK plan was aimed and from the need for correlation 
with the planning indicators of the national economy. 


The target-program TPK bloc in the regional subsystem of the ASPR of USSR 

Goepian ie indeed intended for the purpose of including plans for formation 
of the TPK's in the overall system of national economic planning--for inter- 
linkage of planning and preplanning documents of the TPK with the system of 
documents involved in the process of planning the entire national economy. 








APPROACH TO OPTLIMALIZATLON OF THE SPATLAL STRUCTUR OF THE REGION'S ECONOMY 


Novos.oir@ek IZVESTLYA SIBILRSKOGO OTDELENITYA AKADEMI! NAUK SSSR=-<SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Is@ue No 2) No 6, May 80 pp 65-73 


[Paper by M. K. Bandman 


Text) The principle of sStage-by-stage anu element-by-element analysis o! 
the components of a region's economy and of the gradual passage from solv- 
ing the general problems to the particular, trom the problems of ftorminy 
the entire system of TPK's of an econmemic region to the problems of the de 
velopment and location of individual elements of the economy and the re- 
gional subdivisions of each regional industrial combination (TPS) (Fig- 
ire 1), has been laid down as the basis of the proposed logic flowchart of 
optimalization of the spatial structure.* Five stages are proposed fo: 
solving the overall problem. In all stages joint etudies are made of pro- 
duction, the infrastructure, resources and the torms of regional organiza- 
tion of production. 


n each stage of optimalization of the region's spatial structure and of 
ite parts subjects of study of three basic types are identified: regional 
taxonomic units (districts |arealy|], areas ([ploshchadki|, and sections 
luchastki|), the functional elements of the economy (production, inira- 
structure, resources) and production-transportation connect ions. The pos- 
sible set of regional taxonomic unite and their characteristics and th 
composition of resources and variants of their utilization are determined 
before solution of the problem. In the process of optimalization of the 
spatial structure of the economy a selection is made of districts where 
production operations will be concentrated and where other elements of th 
economy will be located, the scale and directions for utilization of re- 
sources, above all local resources (land and water), are determined, and 
ost indicators are rev 


* Bandman, M. K., ‘Territorial’ no-pre izvods enn Kompleksy teoriva 
praktika predplanovykh issledovaniy’ Regionai indust i omplexe: ihe 
Theory anc Practice of Preplanning Studies,, Novos ree A a, avid, 
56 
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The composition and facilities of the sectors and industries comprising the 
epecialization, the scale of production and the directions of the principal 
production connections are given in advance by the results of solving re- 
gional problems at the higher level. 


Optimalizgation of the spatial structure of a region's economy and of its 
parts presupposes determination of the chart for location of facilities, 
the securing of their local resources and services of the infrastructure, 
and precise statement of production connections and certain technical-and- 
economic indicators. The composition and scale of development of produc- 
tion operations making up the complex are aot given “from above." These 
indicatore and aleo the chart for location and the connections among thes 
given production operations are shaped and dated precisely in the process 
of solution by determining the need for their products of all the elements 
of the economy and the public of the region being studied so as to take 
into account the magnitude of local resources and the specific nature of 
the raw materials, production and the finished product. 


It i# not possible to solve the fundamental problems of shaping either the 
production infrastructure or indeed the social infrastructure without ana- 
lyzing the region's economy. It is this indeed that determines the spe- 
cific nature of the infrastructure as a subject of study and model-build- 
ing. For certain facilities of the infrastructure whose importance ex- 
tends outside the limits of the region being studied the assignment is 
given to satisiy the demand for their services on the part of regional 
units of higher rank. In the process of optimalizing the spatial structure 
of the economy the need for their services, the scale of development, the 
location of facilities and their connections are determined and costs pre- 
cleely stated for all elements of the infrastructure. 


On the basis of the solution a selection is made of sources of resources 
for natural resources, the scale and alternative versions of their develop- 
ment and the scheme of relations with consumers are determined, and costs 
are stated more precisely. Labor resources are distributed among elements 
of the economy and over the region, and a determination is made of the pop- 
ulation of the principal settlements and of the costs of attracting people 
and setting them up [obustroystvo). 


The makeup, scale, directions and methods of accomplishing the internal 
production-transportation (not including technological) connections ars« 
discovered in the process of optimalizing the spatial structure of the 
economy of the region being studied, while as a rule the external relations 
are given and are merely revised as a result of the solution. 


in all stages the problems are solved under the condition of mandatory ful- 
{illment of the assignment for deliveries of the products of the special- 
ized sectors and industries and for development of the individual elements 
of the infrastructure whose importence extends outside the limits of the 
region under consideration. It is also necessary to take into account 
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Key to Figure 1 (continued) 


i. Determination of the chart of location of TPK's and (teolated large 
industrial parke and their epectalization 

«. Conditions for development of local resources 

>. A. Precilee atatement of the structure and analysis of alternatives of 
formation in time; 
B. Determination of the basic parameters of each TPK 

6. Level of development and location of the economy in the base period 

7. A. Location of all elements of the economy and the population within 
the limite of each TPK; 
B. Determination of the chart of location of intracomplex industrial 
parke and APK's [agroindustrial complex) 

8. <A. Location of all elements of the economy and the population by micro- 
areas and intracomplex PU's [industrial park); 
B. Determination of the echeme of functional zones of the area of in- 
tracomplex PU's and the system of settlement 

9. A. Definition of the variant for formation of the TPK as a whole; 
8. Definition of the variant for formation of the individual elements 
of the economy of the TPK; 
C. Definition of the variant of the plan for construction of the TPK 


Minimization of total imputed costs for the formation and functioning of 
the economy of the region under consideration was taken as the principal 
criterion of the optimality of the version of the spatial structure of the 
region's economy or of its parts in all stages of solving the problems. 


As a result of solving the problems one determines the best version of uti- 
lization of resources, of location of industrial and agricultural produc- 
tion facilities, of the location and scale of development of elements of 
the infrastructure, of the scheme for accowplishing internal and external 
transportation connections, of the system of settlement, of the location of 
principal intraregional complexes, and of their specialization, scale of 
development and connections that is best from the standpoint of economy in 
expenditures of social labor. 


When there are common features inherent in the probleme in all stages of 
the study, each stage is distinguished not only by the purpose of the 
study, but also by the content of the spectfic posing of the problem and 
consequently by the set of instruments used in the study (see Figure 2 and 
the table).* 


* "Modelirovantye formirovaniya territorial 'no-proizvodstvennykh komplek 
gov" [Model-Building of Formacion of Regional Industrial Complexes], Novo- 
sibirek, Nauka, 1976, 338 pp; “Metody analiza i modeli struktury territori- 
al'no-proizvodstvennykh kompleksov" [Methods of Analysis and Models of the 
Structure of Regional Industrial Complexes|, Novosibirsk, Nauka, 19/79, 

310 pp. 
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Key to Figure 2 (continued) 


6 Modela of the spatial structure 

), Zones of continuous development 

8. Of an agglomeration of tndustrial parke 

9. Of industrial parks 
10, Model of the process of TPK formation 
ll. Models of natural conservation 
l2. Of the tCranaportation network 
13. Of the fuel and power industry 
16, Of the conetruction capability 
15. Of the sphere of services to the public 
16. Modele for formation of the labor resources of TPK's 
17. Model of shaping the plan for construction of the TPK 


The probleme which we propose to solve can be divided into three types: 

a) determination of the variant of che spatial structure of the economy of 
each TPS; b) analysis of the process of forming each individual TPS as a 
whole; c) determination of the vereion for formation of the particular ele- 
mente of the infrastructure and the plan for construction of each TPS. 


The problem of the first type can be formulated in its general form as fol- 
lows: to determine the version of use of resources, location of production 
operations and elements of the infrastructure of the respective TPS under 
the condition that they fulfill their role in the regional division of la- 
bor. The content of problems of the second type is this: for individual 
intraregional TPS a check is made of the correspondence and consistency ot! 
dates for creation and development of the facilities of the sectors and in- 
dustries comprising specialization, the production operations rounding out 
the complex and the elements of the infrastructure, and the utilization of 
resources. The purpose of solving problems of the third type is to state 
more precisely the version of location, connections, rates of development 
and structure of each of the forms of infrastructure of the relevant TPS. 


A major portion of the elements of the group of models for optimalization 

of formation of the TPK and all the proposed stages have beer experimentally 
tested in solving a series of problems for the TPK's of the Angara--Yenisey 
region*® and for individual TPK's in other regions of Siberia (the Middle 

Ob’ and South Yakutia TPK's). 


Description of the Stages of the Study 


Stage i: 
Rank of the TPs Economic region 
= ——— . 
ad 'Formirovaniye territorial 'no-proizvodstvennykh kompleksov Angaro- 
Yeniseyskogo regiona’ (|Formation of Territorial Industrial Complexes of th 


Angera--Yenisey Region), Novosibirsk, Nauka, 1975, 176 pp. 
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Regults of solutions: 


Ll) Chart of development and location ot 


the produc- 


cive forces; 2) Chart of location of intracomplex PU's; 3) Variant of spe- 


clalization of PU's 


Preplanning documents: 


Master chart of development of the region's produc- 


tive forces; Master chart of development of the productive forces of the 


TPK 

Stage [V: 

Rank of the TPS: PU 

Goal: Determination of the 
Content: Optimalization of 


mencs of the economy and of 
of an agglomeration of PU's 


Spatial structure 


the development and location of intra-PU ele- 
utilization of resources (and correspondingly 
and zones of continuous development ) 


Models used: Spatial structure of the PU (of the agglomeration or zones of 
continuous development) 


Results of solutions: Variants: 1) Of the functional zones of the area; 
2) Of development and location of production operations rounding out the 
complex and of elements of che infrastructure of PU-wide and intersettle- 
ment importance; 3) Of utilization of resources; 4) Of the basis of the 
system of settlement 


Preplanning documents: Area layout scheme; Scheme of the region's system 
of settlement; scheme for environmental protection and reproduction of the 
region's resources 


Stage \: 
Rank of the TPS: TPK 
s0@l: Definition of the flowchart of the process of its formation and 
drafting the plan of its creation 
content: Optimalization of development of elements .f the economy and 
of the sequence and dates ot their creation 
Models used: 1) Process of formation of the TPK; 2) Formation of the in- 
‘restructure; Formation of labor resources; 4) Plan for construction of 
the TPK 
Results otf soiutions Information on rates anc dates evelopment of in- 
14 jal elements of the ecomeay and of the TPK as a whols 

epianning documents Marts of deveiopment of the ocarticular sectors 

e region s econom arts ne master plans ndustrial parks 











Universality o: the Flowchart, Conditions and Directions of Possible Modl- 


fication. We do not regard the stages, ntent f the overall proble 
and the goals of each stage as described above as a universal flowchart 
Optimalization o: che formation of any TPK. @ great diversity of the con 
tent of the problems which creation of a TPK involves, of the conditions 
the regions where they are ‘formed and ©! the goals of the specific studies 


may make it necessary to make certain aciustments in the content of the 
problems and to modify the logic flowchart of their solution. 
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of the infrastructure, the phase of the complex s creation, and the situa- 
tion .or creation of the TPK. Each of these factors is characterized in 
turn by a set of characteristics whose com> ation in fact determines the 
direction for adjustment of the content of . e problem. 

The need to modify the logic flowchart for optimalization of formation otf 
a TPK (mumber of stages) might arise because of the differing character o: 
the national economic problem from the standpoint of the closeness of con- 
nections with other problems and also with other elemerts of the region's 
economy; in connection with the composition and location o: re 
facilities related to fulfillment of the program for solving t 
problem; and with the practical orientation of the study from 
point of the time frame and phase of planning. 


SOUTCeS ana 
he particula~ 
the stand- 


In all possible combinations of these tactors the greatest impact is ex- 
erted on the content of the problem by the phase of creation and the situa- 
tion in which formation of target-program TPK’s is taking place. Accord- 
ingly two varieties of problems are distinguished: a) aetermination of the 
rersion for formation of new TPK's within the limit 

gions of the country; 6) determination of the versi 
new TPK in a developed part of the country or the v 
intensive formation of TPK's that already exist. 


or underdeveloped re- 


> 
on for formation of a 
ersion of a new vhase in 


In the first case it is necessary to locate major new projects within ths 
confines of the underdeveloped region and to determine accordingly a vari- 
ant of development and location of production operations rounding out the 
complex and the infrastructure, to outline the system of settlement and the 
scheme of socioeconomic and production connections, in other words, to de- 
termine in advance the skeleton and foundation of the spati 

the economy over a period of many years. In one needs tc 
inscribe new projects in the existing regiona em and to optimalize the 


process of mutual adaptation of the new and already existing elements o! 


the economy (for example, the TPK based on the Kursk Magnetic Anomaly) or 
to find a version for increasing the effic,: of the economy by improving 
the production structure, spatial structure anc Organizational st ture 
and by redistribution of the resources of the TPK’s that already exist. In 


this case more attention will be paid than in the probdiems covered by th 











first situation to aspects of migration of the elements of the economy and 
the population, to deconcentration of production and population in over- 
loaded parks, strategies for development of small and medium-sized cities, 
reorganization of the infrastructural system, etc. 


The other factors identified above do not give rise to the occurrence of 
problems which are new in their content. They have to be taken into ac- 
count for posing problems in detail, and their influence is reflected in 
the indicators of the possible flowchart for solving all four varieties of 
problems. On the whole, in spite of such substantial differences in the 
content of the problems, the basic initial principles of the approach and 
of the flowchart of the solution remain the same. The difference between 
problems is manifested only in the internal structure of the instrument-- 
the models, but in «+ »pinion the overall architecture of the models and 
the contours of th. .o.ic flowchart are retained. 


Under the influence of these two groups of causes a situation may come 
about in which it will be necessary to carry out all five stages of solving 
the overall problem. For example, to define the version of the Mangyshlak 
TPK it was not necessary to solve the problem for Kazakhstan as a whole. 
There was a straightforward assignment outlining the scale, pace and time 
for formation of the base of the petroleum industry on the east bank of the 
Caspian Sea, and performance of that assignment had more to do with the 
country's other regions than with other TPK's of Kazakhstan. The basic 
connections as to shipping out of the product and receiving a sizable por- 
tion of necessary resources were in fact predetermined outside Kazakhstan. 


The situation is similar with the South Yakutia TPK: che goal of its cre- 
ation was clear, and the district in which it was to be realized had been 
found. Determination of the version for formation of the South Yakutia TPK 
was possible not only without examining Yakutskaya ASSR or the entire zone 
of the BAM, but also without examining the territory of neighboring oblasts. 
The complex's connections with them were sufficiently obvious and could be 
taken into account as external conditions. In this case it was possible to 
start solving the problems from the level of the individual TPK and to omit 
the stages of joint examination of the entire system of the region's TPK's. 


The situation was also analogous in sclving the problem for the Middle Ob’ 
TPK. Definition of the version of the first stage of its formation did not 
require a prior solution of the problem for the entire West Siberian region. 
The interrelationship between the Middle 0b' and Kuzbass T?K's in the for- 
mation of the country's fuel and power balance was determined before solv- 
ing the problems for the TPK and was inserted into the problem from outside 
in the form of constraints. In the first stage of developing the West Si- 
berian Plain, when individual deposits of petroleum and gas went into ex- 
ploitation, the versions for formation of the Middle Ob’ (like the Man- 
gyshlak) TPK and industrial parks in the north of Tyumenskaya Oblast were 
examined in isolation; there was no need tor the regional problem. At the 
present time, when the second stage of solving the problem of forming the 
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new base ot the petroleum, gas and petrochemical industries of the country 
has begun and the problem has arisen of creating a system of TPS's and of 
corresponding development of che infrastructure, the situation has changed. 
In that context it is hardly advisable to examine the Middle Ob' TPK apart 
from a portion of Tomskaya Oblast ana the south and north of Tyumenskaya 
Oblast. And probably it is altogether out of the question to examine a 
version for development of the gas deposits of the North without the Middle 
Ob' TPK. The importance of joint solution increases because of broad in- 
troduction of the tour-of-duty and expeditionary methods of organizing 
work, because of creation of the system of support base facilities of con- 
Struction, of material and technical supply, sources of food, and because 
of tormation of the transportation network and the system for supply of 
fuel and power. 


Thus the problem of selecting the variant of formation of the production 
and spatial structures of TPK's which will be created in connection with 
the second stage of developing petroleum and gas resources requires joint 
consideration of a huge region within the West Siberian Plain and carrying 
out the entire flowchart for five-stage solution. 


The situation for formation of target-program TPK's within the Angara-- 
Yenisey region is fundamentally different. The solution of these interre- 
lated major national economic problems (creation of national sources of 
electric power, energy-intensive production operations and comprehensive 
uge oi timber) determines the ways and directions of development of this 
region's productive forces. The most favorable districts for location of 
projects related to solving all three problems also coincide. Differing 
combinations of these projects comprise the foundation of the region. The 
complexes possess approximately equal prerequisites f. development of pro- 
juction operations of the various particular types. As a result the sec- 
tors and industries end up being competitors and assert claims for one and 
the same resources of the individual TPF's, and the complexes themselves 
compete with one another in the distribution of assignments and in selec- 
tion of sites for location of projects belonging to the sectors and indus- 
tries comprising the region's specialization. Moreover, a single produc- 
tion infrastructure and agricultural capability are being formed in the re- 
gion. All of this precludes the possibility of locating projects on the 
basis of solution of only sectoral problems and of an examination of the 
formation of the individual TPK apart from the problem embracing the entire 
region where all three problems are being solved, i.e., without joint exam- 
ination of the entire system of the region's TPK's, without the first stage 
in the flowchart for solving the overall problem of optimalizing formation 
of TPK's. 


The advisability of simplifying the overall flowchart of the sclution, its 
modification, might result not only from the specific features of individ- 
ual national economic problems or regions, but also from the differing 
practical orientaticn of the study to be conducted. The latter may be in 
the form of preliminary reconnaissance or may be intended for compiling a 





specific planning document; tne principal subject of this study may be only 
the problem as a whole and the region where it is to be solved or the prob- 
lem along with detailed treatment of the parts, an analysis of the region's 
spatial structure, and go on, l.e., the studies require differing degrees 
of detail. From this standpoint we can identify two clesses of problems. 


The tirst class would include problems in which the principal subject of 
investigation is the problem as a whole and where it is necessary to dis- 
cover the overall scheme of the system of TPK's in the region where it is 
to be solved. In this case, depending on the purpose of the work, one can 
limit himself to solving the problems only of the first stage, or the two 
initial stages or the first three stages. The second class includes prob- 
lems in which the study covers not only the problem as a whole, but also 
{ts individual components and in which there is a need to obtain a detailed 
scheme of the region's spatial structure. This necessitates performing all 
size stages of the solution and a detailed analysis of the structure of the 
TPK's or industr!al parks (depending on the purpose). In solving both 
classes of problems each stage of the solution preceding the principal one 
is an information stage, and each subsequent stage is a correcting stage 
(see Figure 1). 


In problems of the first class the information--assignments for development 
of the sectors and industries comprising specialization and limits on ex- 
ternal resources--take shape from the results of solving the problems at 
the higher level and is corrected in the first stage of study of the region 
when the production structure of the region as a whole is being optimalized. 
Optimalization of the spatial structure of the region as a whole is the 
problem of the first phase of the second stage of studying the region. For 
tasks in the first class it is the basic one, while tasks in the second and 
third stages (if they are solved)--determination of the basic parameters of 
the individual TPK or optimalization of the spatial structure of the indi- 
vidual TPK--are corrective stages. The latter obtain information from the 
principal stage, and more precise data are in turn fed back into the prob- 
lem of the first stage for adjustment of the indicators (mainly cost indi- 
cators and constraints pertaining to local resources, of the principal 
problem, i.e., the problem of the upper level. 


To solve problems in the second class we must not only solve all five 
stages, but also obtain a more detailed conception of the respective sub- 
jects of planning in the third (TPK) and fourth (PU) stages. To solve the 
problems for the individual TPK we must first solve the problem for the re- 
gion as a whole, and for the problem related to the industrial park, we 
must solve the problem for the respective TPK. For example, in studying a 
region in which each TPK is regarded as an independent subject of planning, 
the proposal calls for solving not only the actual problem of optimalizing 
the spatial structure of the individual TPK (see Figures 1 and 2), but also 
the problems of forecasting the principal parameters of the TPK's, optimal- 
ization of the process of forming the TPK's and determination of the plan 
for creating the complex. It is assumed that the problem of the first 
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stage (optimalization of the spatial structure of the region as a whole) 
and the problem of the fourth stage (spatial structure of industrial parks) 
are solved in advance. The problem of the first stage is indispensable to 
build up the initial information, and the problem of the fourth stage is 
necessary for adjustment of the results of solving the problems in the sec- 
ond and third stages. 


The sector for formation of TPK's of the TEiOPP SO AN SSSR has not had suf- 
‘ieflent experience in solving problems for TPK's with an existing economic 
Structure. But we believe that the overall. conception of the approach, the 
flowchart tor solving the problem as a whole and the type of models, though 
they were intended tor optimalization of formation of TPK's of a particular 
type, might also be extended to studying the structure of complexes which 
have caken shape. In this case one would in the first stage treat not the 
system of the region's TPK's, but the union republic or economic region 
whose components are the krays, oblasts, and ASSR's; in subsequent stages 
the subjects of the study would then be the TPK's which have taken shape of 
the krays, oblasts and ASSR's, and thereafter agglomerations of industrial 
parks or individual PU's. The point is that in spite of substantial dif- 
ferences between overall territorial systems, including between two types 
of TPK's (traditional TPK and target-program TPK), resulting by and large 
from the functions assigned to each, these systems, as already noted above, 
have many of the same features and formational principles. 








PROBLEMS IN STUDYING TPK'S IN REGIONS WITH AN EXISTING PRODUCTION STRUCTURE 


Novogibirek IZVESTIYA SIBIRSKOGO OTDELENIY AKADEMII NAUK SSSR- -SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (leeue No 2) No 6, May 80 pp 73-76 


[Paper by R. M. Artyushkova) 


[Text] The relatively high level of economic potential already built up is 
the main and fundamental feature dietinguishing regions with an existing 
production etructure from regione of new economic development. The term 
“potential” [potenteial) has been frequently encountered of late in the 
economic literature, but so far opinions do not completely agree on its 
composition and quantitative expression. In our view the components of the 
economic potential are the capacities of industrial enterprises, infra- 
structural facilities, and resources (they would include both local natural 
resources and also labor resources). In addition, this is a vector quantity 
which should be expressed by a set of indicators. The area they cover 
might be sufficiently broad, but the number and the set are determined by 
the specific goale of the study being conducted. 


In analyzing the regions under consideration it is important to know the 
relationship between the potential that has been built up and the possibil- 
ities for further development of the area. On the one hand the level of 
the potential already built and above all reserves for each of its compo- 
nents largely determine prospects for development of the region's economy. 
The most important roles are played in thie by the infrastructural and re- 
source componente. On the other hand rea.ization of the possibilities that 
exist could bring about substantial changes, both quantitative and qualita- 
tive, in the etructure that hae already Laken shape. Our interest in the 
potential that has been built up is not confined to the level and scale of 
development. Its structure and the degree of completion and proportionality 
in development of all elements are by no means a matter of indifference. 

An analysis of the prospects for a region's developrent should show whether 
the erea has possibilities for a qualitative leap, for a radical restruc- 
turing of the economy as it has been formed, a restructuring that would 
greatly strengthen the role of the region and increase the operational ef- 
ficiency of all elements of the economy or reserves sufficient only for 
quantitative growth at a more or less high rate. Here we cannot lose sight 


95 








of the reietionship among the possibilities for development of the individ- 
ual elements of the economic potential. 


The basic task in further economic development in regions with an exieting 
economic etructure is to increase its o,erational efficiency thanks to com- 
prehensive uee of the economic potential that hase been built and the exist- 
ing reserves. 


In Our view the means of performing this task should be solution of a num 
ber of production, social and resource problems. Especially important 
among the production problems is carrying out reconstruction and moderniza- 
tion of fixed productive capital. The present stage of development of sci- 
entific-technical progress makes it possible to carry out these measures at 
a higner technical level and thereby to solve a number of important socio- 
economic problems. In particular, in order to raise the operational effi- 
clency of a region's economy one must solve the »roblem of moving produc- 
tion operations outside the complex whose lLocaticn within it did not have 
the economic or resource prerequisites. These are what are called "extra- 
neous” production operations as well as the facilities which for one reason 
Or another cannot expand or function at all within the complex. 


In regions with an existing economic structure specialization is strictly 
defined, but in the process of future operations certain industries might 
give up the role of the industries comprising the specialization, since the 
factors are disappearing which brought about their previous development. 
For example, the extractive industries may deplete their sources of raw ma- 
terials. For such situations it is important to find effective lines of 
further development and to reorient the region in good time toward develop- 
ment of other sectors of the economy. 


An important direction for increasing the operational efficiency of the 
economy of areas which have already been developed is to develop production 
operations that round out the complex and facilities of the infrastructure. 
Above all this means eliminating existing disproportions between the prin- 
clpal and auxiliary production operations, whose existence detracts consid- 
erably from the effectiveness of the regional organization of the produc- 
tive forces, carrying out reconstruction and modernization of technical 
equipment, and the discovery and utilization of unused potential. It is an 
acute problem to strengthen the functional specialization of enterprises, 
i.@., to separate and consolidate auxiliary and repair shops and to set up 
specialized production facilities that have a higher level of labo, produc- 
tivity. 


The solving of social problems has the most essential importance to further 
economic development of areas which have already been developed: redistri- 
bution of labor resources between sectors of the complex's economy, el imi- 
nation of disproportions in the age-sex-specific composition of the popula- 
tion, and improvement of the system of settlement. Timely reconstruction 
of the housing stock is important, and in small and medium-sized cities 
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where the stock consists largely of low and homestead buildings, it is in- 
portant to find more flexible forms of carrying out reconstruction, in 
large cities it becomes especially important to expand urban centers and to 
build express highways. It is a very urgent problem to expand the sphere 
of application of labor in omall and medium-sized cities, since their level 
of development, social amenities and services to the public is substan- 
tially lower than in large cities, and this gap is becoming progressively 
larger ae time passes. The solving of social probleme aleo includes an en- 
tire eet of measures related to the system of cultural and consumer eer- 
vices to the public. The operational efficiency of a TPK's economy can be 
raised through optimum redistribution of local resources #o ae to take into 
account the interests of enviconmental protection. 


The solution to this problem aleo depends on the ways open for the complex's 
future development. One of them is the evolutionary strategy, gradual 
growth by utilizing the exieting reserves and by increasing the efficiency 
of utilization of the potential that hae been built up. We call thie the 
traditional strategy. Another strategy is to change the pace and scale of 
the region's development and ite role in the regional division of labor in 
one leap. If a program has been drafted to solve this problem, the com- 
plex's economic development has the attributes of target-program develop- 
ment. 


Traditional TPK's develop on the basis of plans of ministries for particu- 
lar sectors and industries operating in the complex, which is why imbal- 
ances may occur. To eliminate them indicators for the TPK to be formed in 
the given region must be given separately in the oblast's plan of economic 
and social development. These indicators should cover the medium-term pe- 
riod and should accomplish the customary evolutionary strategy for economic 
development within the framework of sectoral analyses. in this case an es- 
sential role is given to discovering and utilizing reserves embodied in the 
economic potential that has been built and to reconstruction and moderniza- 
tion of elements of the complex's economy. New construction and location 
of projects are limited only to those enterprises which are indispensable 
to improving the structure of the existing complex or which result from the 
neede of the region as a whole. 


When a target-program TPK is being formed, a unified program is set for the 
region's development, and ite fulfillment presupposes a leapwise growth of 
the production of the industries comprising specialization, as a rule 
thanks to new construction or substantial expansion of existing facilities. 
Thie necessitates either construction or substantial development of the fa- 
cilities of the production infrastructure and of auxiliary and supporting 
service operations. Consequently the changes affect not only the facili- 
ties envisaged in the program, but even a major portion of the region's 
economy. Although the target-program TPK is being formed under the condi- 
tions of an existing economic structure, new construction in the framework 
of carrying out the program is quite dominant and determines the develop- 
ment of the sectors of the economy which have already been created. Draft- 
ing the program means forecasting the region's development over the long 
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run, aseuming the imbalances have been removed. Thue in forming a target= 
program TPK in regions with an existing production structure where the ape- 
Clalization has already been defined, ic undergoes a further substantial 
bolwtering, and the role of che region in the regional diviaion of labor 
increases sharply. in the development of a traditional TPK improvement o/ 
the exieting production structure does take place, and in a number of cases 
it ie possible to alter the region's specialization either partially or 
even completely. 


in aspite of the differences we have noted, both types of TPK's are a spe- 
cial form of socialist organization of the productive forces thanks to 
their possession of a number of common features: a) the ultimate goale of 
their formatior, which are determined by the ultimate goal of development 
of the productive forces of socialist society; b) the objective laws that 
are the basis of their creation, the lawe of conformity to plan and of pro- 
portional development; c) the principles governing their formation--the in- 
terlocking nature, interrelatednese and mutual dependence of the develop- 
ment of all elements of the complex. 


The features which the traditional and target=program TPK's have in common 
determine the existence of a dialectical relationship between them. Target- 
program TPK's lose their specific features and become a part of the tradi- 
tional complex as they proceed in their development and as all the facili- 
ties make the transition to the pattern of permanent operation (for exam- 
ple, development of the Kuzbass TPK). Movement in the opposite direction 
is also possible, when a traditional complex takes on the features of a 
target-program complex as a consequence of the region's participation in 
solving a major regional problem (development of the TPK on the basis of 
the Kurek Magnetic Ar maly). 


The features which the two types of complexes have in common make it possi- 
ble to use a single set of tools in studying them. The group of models de- 
veloped in an IE1OPP SO AN SSSR for optimalizing formation of TPK's* has by 
and large been tested in solving problems pertaining to target-program 
TPK's in regione undergoing new economic development. The peculiarities of 
regions with an existing economic structure and the specific content of the 
optimalization problem require modification of the models. In our view the 
modification is not so extensive as to speak of another type of model. The 
type of model remains the same; the changes pertain to the particular con- 
ditions of more detailed representation of certain blocs. In any case the 
mathematical representation is not so important as analysis of the content 
of the conditions and results of the solution. Consequently, the group of 
models that hus been developed, and in particular the model for optimaliza- 
tion of the spatial structure of the TPK, can be used in studies concerning 
the development of TPK's in regions with an existing economic structure. 





* "Modelirovaniye formirovaniya territorial'no-proizvodstvennykh kom 
pleksov" [Modeling the Formation of Regional Industrial Complexes), Novo- 
sibirek, Nauka, 1976, 334 pp. 
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EXPERTENCE IN FORECASTING THE PRODUCTION AND SPATIAL STRUCTURES OF THE SYS- 
TEM OF TPK'S OF THE ANGARA~-YENISEY REGION 


Novosibirek IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 76-95 


[Paper by M. K. Bandman, V. V. Vorob'yeva, V. D. lonova, M. A. Malinovekaya 
and V. Yu. Malov) 


[Text] Within the Angara--Yenisey region Kraenoyarskiy Kray will undergo 
the greatest development in the future, in particular its central and 
southern portions. By comparison with the rest of the region's area, these 
regions have undergone more economic development, they are inhabited, and 
they have a fairly developed infrastructure. 


The exietence of a set of alternative versions of location of the produc- 
tive forces within a region, a kray, or a particular complex, the diversity 
of economic-geographic conditiuns, and the differing level of development 
of individual regions makes it necessary to solve optimalization problems 
to determine the production and spatial structure of TPS's over a given pe- 
riod. 


A group of models of TPK's developed in the Sector for TPK Formation of the 
[ELOPP SO AN SSSR was used to optimalize the spatial structure of the econ- 
omy of the Angera--Yenisey region, Krasnoyarekiy Kray, and the Sayan and 
Lower Angara complexes.* The probleme were solved over the period up to 
the year 2000 for these TPS's one after the other. The purpose of solving 
each of the problems was to determine the optimum version of location of 
new production operaciones under the condition of their having transporte- 
tion, electric power supply, the services of construction capabilities, and 
attainment of the projected standard of living of the population. The op- 
timality criterion in the problems was minimization of total imputed costs 
of carrying out the assigned production program. 





® "Modelirovaniye formirovanitya territorial 'no-proizvodstvennykh kom- 
pleksov,” Novosibirek, 1°76, 334 pp. 
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The area (ploshchadka)=--a compact space suitable for industrial construc- 
tion, civil engineering or agricultural use and possessing approximately 
equal conditions for construction and operation of projects--was taken as 
the principal taxonomic unit in the problems. At the level of the region 
areas eimilar in their characteristics are combined to form districts 
(arealy). The basis for formation of a TPK ie a district or combination 
of districts, and the basis for creation of an industrial park ie the area. 
In moving from a higher rank of problem to a lower one a more detailed 
analyeie of the region is made. For instance, whereas the portion of 
Krasnoyarekiy Kray in the Angara--Yenisey problem (a total of 13 districts) 
is represented by 6 districts, in the Krasnoyarekiy problem there are now 
19, and when we take up the Sayan Complex 1 district "becomes" 12 areas. 


These districts differ in their natural and climatic conditions, in their 
supply of raw materials, in the availability of local resources, in the ex- 
tent to which the infrastructure has been developed, and so on. Moreover, 
we observe "contrasting" combinations of these conditions in particular 
portions of the region: the Lower Angara Valley, a region which is unin- 
hab.ted and undeveloped, possesses large hydropower resources, mineral re- 
sources, timber resources and practically unlimited local resources; the 
south of Kresnoyarskiy Kray, which has gone farthest in development and is 
moet favorable for the life of the population from the standpoint of natu- 
ral and climatic conditions (within Siberia), is not distinguished by large 
reserves of minerals; the Chulym Valley region, which is unique for large- 
scale development of coal mining, does not have adequate opportunities for 
building major power facilities (the region is poorly supplied with water 
resources and is characterized by unfavorable natural conditions for build- 
ing large GRES--should they be built, substantial measures would have to be 
taken to protect the environment). The existence of favorable and unfavor- 
able conditions and factors has a substantial impact on the concentration 
and combination of new production operations in a particular district of a 
given region. 


Selection of the principal production operations for location in a region 
was determined above all by the availability of electric power, fuel, min- 
eral raw materials, timber and local resources (land and water). They in- 
clude energy-intensive production operations of nonferrous metallurgy (alu- 
minum), ferrous metallurgy (ferroalloys and quality steel); production op- 
erations using unique local raw materials (lead-zinc, copper-nickel, elec- 
trochemical, manufactured fertilizers, and so on). Practically all the 
production operations of the chemical industry, nonferrous metallurgy and 
ferrous metallurgy require sizable sites and zones for public health pro- 
tection and a large amount of water, and they have harmful effluents. 


Ferrous metallurgy might be represenced in the Angara--Yenisey region by a 
metallurgical combine with the full production cycle of pig iron and steel 
(according to numerous proposals and work done by project planning ineti- 
tutes its location has been assigned to the Tayshet district) and by an 
electrometallurgical combine consisting of three plants: quality steel, 
ferroalloys and metal products. 
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Earlier these production operations were regarded as part of the complex of 
the East Siberian Electrometallurgical Combine (VSEMK). The head project 
planning inecitute proposed an area for construction of the VSEMK--the re- 
gion of the village Tesi in the south of Krasnoyarakiy Kray. But a more 
detailed analyeis of thie version by Krasnoyarekgrazhdanproyekt [Civil En- 
gineering Project Planning Office of Krasnoyarekiy Kray) and IEA0PP 80 AN 
SSSR revealed large losses of agricultural production because of the highly 
productive land in the region that would be taken away for the project. 
Combining theese three production operations in a single area is effective 
because of their close technological relations. Sut a decision wae made to 
examine the possibility of separate location of the production operations 
within the region. This is all the more legitimate because should the 
country's needs for quality steel be eatiefied in the near future thanks to 
conetruction of additional capacities in the western regions, construction 
of the ferroalloy plant is conceived only in the eastern regions (because 
of ite high energy intensivenese--about 6,300 kilowatt-hours per ton of the 
finished product), even if a sizable amount of raw materials have to be 
brought in from the weet. The need to build a plant for quality eteel (in 
the more remote future) in the region ies explained by the growing need for 
metal of all sectors of the economy in Eastern Siberia. The proposed en- 
terprises of ferrous metallurgy are the largest consumers of land (about 
2,000 hectares of land would be taken for construction of the VSEMK alone) 
and labor resources (about 50,000 persons). 


The region's nonferrous metallurgy is represented by a number of enersy- 
intensive production operatione--aluminum, copper-nickel, lead-zinc, ti- 
tanium-magnesium, and manufacturing of nonferrous metals. Future location 
of aluminum plants pursues the line of development of the aluminum industry 
in Eastern Siberia, where the Irkutsk, Krasnoyarsk, Bratsk, Sayanskiy and 
Usat'=-Ilimek plants are already in operation or under construction. The rea- 
son for building a copper-nickel plant in this region is the need to move a 
part of the capacity of the Noril'sk Mining and Metallurgical Combine for 
copper and nickel production to more southern parts. The concentrate can 
be carried by water along the Yenisey (until the railroad is built). The 
correctness of locating the lead-zinc and titanium-magnesium production 
operations in the region is proven by the proximity of large reserves of 
local raw materials. Inclusion in this version of a plant for manufactur- 
ing products of nonferrous metals is justified by the location here of en- 
terprises of nonferrous metallurgy producing copper, nickel, aluminum, 
lead, and zinc and the need for rolled products of nonferrous metals of 
branches of the fuel and power industry and machinebuilding which are de- 
veloping in the kray. 


Among enterprises of the chemical industry consideration is given to a 
large petroleum-coal-electrochemical combine (NUEKhK), based on integrated 
combination of petrochemistry, coal chemistry and electrochemistry in the 
production process. Only the preliminary scientific work has been done on 
ite makeup, its capacity, and so on. Nevertheless, the decision was made 
to include it in the production structure of the economy, especially over 


101 








the long run. An abundant source of raw materiale for thie extremely large 
production operation ia concentrated in the region: petroleum, brown coal, 
common ealt, electric power and thermal energy, and water resources. We 
should note in addition that after 1990 it will be possible to use construc- 
tion workers now employed in building che Tomek and Tobol'sk petrochemical 
complexes. The assumed freight traffic of the NUEKHK is huge=-about 45-50 
million tone of raw materiale; it is moreover assumed that the combine would 
be supplied with the principal raw materiale by pipeline. 


Production of industrial rubber goods is regarded as a consumer of the 
products of the petroleum-coal-chemical combine. Its development is in 
turn determined by the requirement of creating special transportation 
equipment for operation under the conditions of the North. 


Production of synthetic fibers is based on use of the products of these 
production operations in nonferrous metallurgy and petrochemistry. This is 
a water-intensive enterprise that is distinguished not so quch by the amount 
of water consumed in the manufacturing process ase the need for a substantial 
amount of water to dilute harmful effluents. That is why its location is 
foreseen in the Angara Valley region, especially since there ie already a 
large synthetic fiber plant in the kray's central zone. 


The possibility of locating four aggregated groups of machinebuilding was 
adopted for the future. The products they would produce would meet the 
neede of Siberian consumers. These would be excavators, mining equipment 
for working coal and ore deposits, boilers and other power engineering 
equipment for generating heat and power, trucks and agricultural machines. 


The creation of timber and lumber complexes and pulp and paper combines is 
based on the large timber, fuel and water resources of the region. 


Two production operations would be the largest consumers of all resources: 
the manufacturers of quality steel and the petroleum-coal-electrochemical 
complex. The operation of the former requires almost one-fifth of the re- 
sources to be consumed by the new production operations: labor, fuel and 
power, and land. The latter would take first place in consumption of all 
resources (except labor) and thus becomes the most capital-intensive, en- 
ergy-intensive and water-intensive production operation, one requiring a 
large amount of land for its site, and it is also one of the most harmful 
in terms of harmful emissions and effluents. The wood manufacturing enter- 
prises and pulp and paper industry are major consumers of water resources. 


The conditions for the formation and operation of the production operations 
are represented in the problem by alternative versions of their possible 
location and production connections. The initial information for each pro- 
duction operation consists of indicators of output, rates of consumption of 
raw materiale and electric power, and the needs for local and labor re- 
sources. Consideration was also given to the need for resources of those 
production operations which are operating or are being built within the 
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diatricte or areas under consideration. On this basis figures were ob- 
tained for conetrainte and utilization of local resources for location of 
new production operations. 


The infrastructure in these problems ie divided into the production infra- 
structure and the social infrastructure, which are presented with a differ- 
ing degree of detail. The production infrastructure includes transporta- 
tion, the fuel and power industry, and conetruction capabilities. Forma- 
tion of the transportation network, for example, depends on the chart for 
location of production operations, their concentration by districts or 
areas, the ecale and directions of intraregional and interregional produc- 
tion connections. All of thie has an impact on the shaping of the config- 
uration of the transportation network (creation of new links and junctions) 
and on the supply of transportation equipment. On the other hand the level 
of development of the region's transportation system and ite individual 
parte has an essential impact on shaping the echeme for the location of 
production operations (especially thoee which are materials intensive) and 
ie one of the factors in their location. At the upper level transportation 
connections are represented by interdistrict shipments on main line trans- 
port, power connections are represented by the system-forming long-distance 
power tranemission line of the Unified Electric Power System of Siberia, 
and in the problems of the Sayan Complex consideration is given to trans- 
portation connections with each conetruction site and local electric power 
tranemission line. 


In shaping the indicator of the functional the constant (not changing as a 
function of the district or area of location) portion of outlays to build 
projects and the operating costs of production operations was omitted from 
the total amount of costs of building the industrial projects. This can be 
done at all levels of the problems posed, since they are not being used to 
settle the question of selecting the production specialization of the re- 
gion or complex, or their structure and the capacity of individual produc- 
tion operations. Posing the problem requires determination of the spatial 
structure of the economy of the region or complex. For that reason a siz~ 
able portion of capital investments to build industrial projects of the in- 
dustries representing specialization will remain unchanged in the alterna- 
tive versions of location. The coste of construction and installation work 
change when production operations are specifically assigned to a district 
or area as a function of more expensive or less expensive factors: their 
location, land occupancy and construction characteristics. 


TPK's of the Angara--Yenisey Region 


Within the region 14 districts were selected for location of production 
projects (eee the table). Moreover, since we propose to solve the separate 
problem of defining the spatial etructure of Krasnoyarskiy Kray, Irkutskaya 
Oblast was examined in more detail in this case. The districts within it 
represent possible industrial parks or characterize the possibility of de- 
velopment of parks that have been formed or are now in formation. The 
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latter include the Bratak, Ust'=Ilimek and Cheremkhovo districts. The Tay- 
shet, Tulun and Balagansk are potential districts for further development 
of industries parks, 


In Krasnoyarekiy Kray the districts for possible concentration of new pro- 
duction projects are represented in more consolidated form in the problem 
and embrace large zones of industrial development or entire TPK's. For in- 
stance, the Central Krasnoyarsk TPK ie represented in the problem by three 
districts (Achinek, Bol'shemurtinekiy and Kansk). The Achinek and Kanek 
districts embrace large zones within which several industrial parks might 
be formed. 


The basis for building production operations in almost all the districts of 
the region are the natural resources. But the industrial development of a 
number of districts might be governed by other factors as well, for exam 
ple, convenient economic-geographic position. For instance, the role of 
the Tayehet district as a major transportation junction is explained by its 
location at the intersection of the Transsiberian and Baykal-Amur main rail 
lines. The Bol'shemurtineskiy, Balaganek and Tanguyskiy districts are close 
to industrially developed concentrations: Krasnoyarsk, Irkutsk and Bratsk, 
but the absence of a railroad is holding back their development. 


Alternative Versions of Possible Location of New Production Operations in 
the Angara-~-Yenisey Region 























Ferrous Metallurgy Nonferrous Metallurgy 
Districts M K F Mz Al STs MN TMG MKh 
Abalakovo xX xX X x x x 
Boguc any x x Xx x Xx 
Vet '=Llimsk Xx X x 
Bratek xX X x 
Bol‘ shemurt inskiy x x 
Achinek Xx X x x‘ xX X 
Kanek xX XxX x x X 
Tayehet I xX Xx x X 
Tanguyskty x x 
Tulun x x 
Bal agansk X 
Cheremkhovo 
Sayansekiy x xX X I X 
Timber and 
Lumber In- 
Chemical Industry Machinebuilding dustry 
Districts NKh EKhK IV RTI ME MC MT MP LPK TsBK 
Abalakovo x x x xX xX X I 
Boguchany x A x I I 
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Timber and 
Lumber In- 


Chemical Industr Machinebuilding dustry 


Districts IV RTI ME MG MT MP LPK TeBK 
Vet '=Llimek xX X X x xX I I 
Bratek x X xX xX xX X 

bol' shemurt inekiy X X x Xx xX xX xX 

Achinek x XxX xX xX xX 

Kanek Xx xX xX Xx xX xX xX 

Tayehet h Xx xX xX X 

Tanguyekiy xX xX Xx X X X 

Tulun x Xx XxX xX Xx 

Balaganek x xX Xx xX XxX X 

Cheremkhovo x Xx xX XX X 

Sayanekiy I xX I. X 


Note: X-=-taken under consideration as possible versions for location, I-- 
assigned versions of location; M--metallurgical combine; other pro- 
duction operations bear the following symbols: K--quality steel, 
F--ferroalloys, Mz--steel products, Al--aluminum, STs--lead-zinc, 
MN--copper=nickel, TMG--titanium-magnesium, MKh--copper-chemical, 
NKh--petrochemical, EKhK--electrochemical, IV--synthetic fiber, 
RTI--industrial rubber goods; and in machinebuilding: ME--power en- 
gineering equipment, MG--mining equipment, MT--transportation equip- 
ment, MP--other types of machinebuilding, LPK--timber and lumber 
complex, TsBK--pulp and paper combine. 


A certain reserve of labor resources is required to build and operate new 
production operations. An analysis of the information on this question has 
shown that many of these districts do not have their own labor resources. 
The possibility of attracting labor resources from outside the region was 
therefore envisaged as a condition of the problem. A number of conditions 
for attracting and holding population in the districts where the production 
projects would be concentrated were introduced into the problem for that 
purpose. 


In the conditions of the problem the population is the consumer of the same 
resources as production (electric power, land and water). This is re- 
flected in the respective indicators (standards) of specific rates of con- 
sumption per 1,000 inhabitants and in the costs of creating the necessary 
complex of facilities of the social infrastructure to “set up" (obustroy- 
stvo) the population. Moreover, to determine the total size of the popula- 
tion the number of workers employed in the enterprises under consideration 
in the sectors and industries constituting specialization was multiplied by 
5 (the demographic coefficient). This coefficient reflects the number of 
people working in other industries and in the facilities of the infrastruc- 
ture not specifically taken into account in the problem, and members of the 
population not part of the labor force. 
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The transportation network is represented by railroad sections, the direc- 
tions and scale of transit traffic and the freight tlows occurring between 
districts are given, and in the process of solution the additional load on 
sections resulting from the new freight flows that occur is determined. 
The solution reveals the need for development and reconstruction of exist- 
ing sections of main line transportation or for construction of new rail- 
roads, 


The region's power system was represented in the problem by 12 power junc- 
tions: Krasnoyarsk, Itatka, Kanek, Tayshet, Bratsk, Ust'-Ilimsk, Irkutsk, 
Tulun, Yeniseysk, Boguchany, and Sayanskiy. The West Siberian power junc- 
tion was taken as external to the power system. A rather detailed examina- 
tion of the power system was required for the Angara--Yenisey region. The 
reason for thie is that Krasnoyarskiy Kray and Irkutskaya Oblast represent 
a large region in which tie principal power generating capacities of the 
Siberian Unified Power System are being formed and there is also a wide va- 
riety of possible methods of covering the future shortage of electric power 
of the districts. The configuration of the network of power transmission 
lines, the flow of electric power and capacity was determined as a function 
of location of the new production operations and directions of electric 
power flows in the existing operating schedule of the Siberian Unified 
Electric Power System, taking into account its delivery outside the region 
and the needs of existing enterprises and those which are to be expanded. 


An analysis of the results of solving the problem to determine the spatial 
structure of the economy of the Angara--Yenisey region showed that basi- 
cally the production operations under consideration were concentrated in 
five districts: Kansk, Achinsk, Bratsk, Abalakovo and Tanguyskiy. Indi- 
vidual production projects are located in the other districts (Figure 1). 


’roduction operations of ferrous metallurgy (the complete metallurgical cy- 
cle was given in the Tayshet district), the chemical industry and machine- 
building were located within the districts of Irkutskaya Oblast. The con- 
centration of production operations in the Tanguyskiy district is sizable: 
syuchetic fiber production and machinebuilding facilities (power engineer- 
ing equipment and other forms of machinebuilding). Facilities for trans- 
portation equipment and power engineering equipment branches of machine- 
building are located in the Cheremkhovo district. Machinebuilding can also 
be regarded as an industry in which the Balagansk district would specialize. 
The Bratsk district proved to be favorable for location of chemical produc- 
tion operations: electrochemistry, plastics manufacturing, and industrial 
rubber goods. In the Ust'-Ilimsk district one of the industries comprising 
its specialization might be copper-chemical production (on the basis of 
Udokan copper). On the whole the scheme obtained for location of new pro- 
duction operations in the districts of Irkutskaya Oblast can be explained 
as follows. The Tayshet district has been planned in many scientific and 
project planning efforts of specific sectors and industries as a possible 
point for location of a major metallurgical combine, since it is located at 
the tntersection of flows of coal and iron ore. The location of chemical 
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production operations in the Tanguyskiy, Prestek and Ust'=Ilimsk districte 
was dictated above all by the proximity to cine sources of raw materials, 

by the availability of water resources (Angara River) and by the poseibil- 
ity of ueing the electric power of the Bratsk and Ust'-Ilimsk power junc- 
tions. Machinebuilding projects were located in the more inhabited portion 
of the region, which has certain labor resources and favorable conditions 
for the population to become established. 


The most energy-intensive production operations of ferrous and nonferrous 
metallurgy and aleo of petrochemistry and machinebuilding were mainly lo- 
cated in the districts of Krasnoyarekiy Kray. The Achinsk district proved 
to be preferable for production of quality steel, and the Achinsk and Aba- 
lakovo (to equal degree) for production of ferroalloys, and two aluminum 
plants were located in the Achinek and Kanek districts. The selection of 
these production operations was made under the influence of the power and 
transportation factors. Yet an analysis of the results of the solution 
showed that the local resources of the Achinesk district are on the margin. 
This was the reason for moving the new petrochemical production operation 
to the Abalakovo district. A number of production operations of nonferrous 
metallurgy--copper-nickel, lead-zinc, and titanium-magnesium, based on the 
processing of ores of nonferrous metals of deposits of Krasnoyarskiy Kray, 
will also be located there. Certain energy-intensive production operations 
and certain machinebuilding projects are proposed in the Sayan TPK on the 
basis of solution of the problem. 


A version of operation of the region's Unified Power System was devised as 
a result of solving the problem. About 70 percent of the generation of 
electric power would be concentrated in two districts--Kansk and Achinsk. 
These districts supply more than 80 percent of the total power they produce 
to other power junctions in the region and outside it, more than 40 percent 
of it going to the West Siberian junction. The principal capacities for 
new power-intensive production operations have been located at power junc- 
tions generating large amounts of power. Their consumption of electric 
power was distributed as follows: Itatka 41 percent, Kansk 23 percent, 
Yeniseysk 15 percent, Bratsk 13 percent, i.e., four districts consume 92 
percent of all the power necessary for new production operations and the 
population. 


The territory of the Angara--Yenisey region can be divided into three 
zones: north (Abalakovo, Boguchany, Bratsk and Ust'-Ilimsk districts); 
central (Achinsk, Bol'shemurtinskiy, Kansk, Tanguyskiy and Tayshet dis- 
tricts); and south (Sayanskiy, Tulun, Balagansk and Cheremkhovo districts). 
As a result of solving the problem the northern zone proved to be prefer- 
able mostly for location of the production operations of the chemical in- 
dustries (availability of lurge water resources, proximity of raw minerals) ; 
the central zone for location of the principal capacities of power-inten- 
sive and materials-intensive branches of ferrous and nonferrous metallurgy 
(production of base-load power at large GRES, existence of a developed 
transportation network); southern--for location of labor-intensive branches 
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of machinebuilding (lower costs of building the infrastructure and attract- 
ing workere than in the central and northern zones). 
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Figure 1. Production and spatial structure of the system of TPK's of the 
Angara--Yenisey region (results of the solution). 


Note: The schemes of the alternative versions of the production and spa- 
tial structures obtained as the result of solving the problems for 
the Angara-Yenisey region (A), or Krasnoyarskiy Kray (B), and for 
the Sayan T?K (C). 
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Noves to Figure | (continued) 


A) The dietricts of the Angara--Yenisey region are as followa: I-- 
Achinek, Ll-=-Bol'shemurtinekiy, Ill--Abalakovo, [V--Boguchany, V-- 
Kanak, Vie=Sayanekiy, Vile-=Tayehet, VIlI--Tulun, [X--Zima, X-=Che- 
remkhovo, Xi--Balaganek, XIil~-Bratek, XIll~-Use'=Ilimak, XIV--Tan- 
guyekiy. 


Bb) The districts of Krasnoyarekiy Kray are as follows: 1l-=<Novaya 
Ltatka, 2==Bogotol , Je~Kritovekiy, 4=-Achinek, 5=--Sharypovekiy, 6-- 
Vehur, /--Bol'sheuluyekiy, 8--Surikova, 9--Abalakovo, 10--Savinekty, 
ll-=Motyeino l2=-Lesosibirek, 13--Bol'shemurtinskiy, 14--Kanek, 
L5==Irbeyakiy, 16=-Aban, 17=-=-Boguchany, 18--Osinovka, 19=--Sayanskiy. 


C) The areas of the Sayan TPK are as follows: l--Askiz, 2=-Kirbin- 
skaya, J--Tashebinekaya (Abakan), 4-<-Luk'yanovekaya, 5--Oznachennoye 
(Sayanogorek), 6=-Shunerekaya, 7--Minueinek, 8--Tesinekaya, 9--Kura- 
gino, 10=-Kop'yevo, ll-=-Terskiy, 12=<-Komsomol'skiy, 13--Kraenoturan- 
wkiy. 


HXY=-petroleum-electro-coal chemical production, OllM--plant for man- 
ufacturing products of nonferrous metals, MY--production of manufac- 
tured fertilizers, fi--plastice manufacturing plant, Mc/x--agricul- 
tural machinebuilding; the symbole for the other production opera- 
tions have already been given in the table. Existing railroads (a); 
the version for building the railroad obtained by solving the prob- 
lem (b); the version of building the railroad given as a condition 
of the problem (c); and the boundary between Krasnoyarekiy Kray and 
Irkutekaya Oblast (d). 


The concentration of population involved in creating new industrial produc- 
tion operations, the capacities of construction camps, and the level of 
utilization of land and water resources would be as follows for the zone 
(in percentage) : 


Concentration of 
Concentration Regource Utilization Capacities of 





Zone of Population Land Water Construction Camps 
Southern 49 ; 28 j 20 
Central 40 42 51 44 
Northern 21 30 46 46 


When we analyze these data, we can draw the following conclusions: 


l. The population related to creation of the industrial production opera- 
tions was concentrated in the southern zone and along tne Transsiberian 
Railroad, and only about 20 percent of the population is concentrated in 
the northern zone, where the costs of setting up the population are higher 
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(more expehdive conatruction of housing and facilities of social and con 
sumer eervices and wore costly supply of the products of agriculture to the 
population), 


¢. Land resources in the southern and northern zones are given up to in- 
dustrial conetruction and civil engineering in approximately equal propor- 
tions. This could be explained by the similarity of costs of developing 
them in these sones: average costa for the region increase in the northern 
diatricts because of northern cost-increase coefficients and in the south= 
ern regions because of additional outlays to pay compensation for farmland. 


}. Water resources, which are practically unlimited in the northern die- 
tricts, have attracted water-intensive industries there. Almost half of 
the water consumption of all the production operations and the population 
ie concentrated in the northern districts, primarily in the Abalakovo die- 
trict. At the same time base-load power would be the reason for locating 
water-inteneive production operations in the central zone of the region as 
well, where the coste of supplying water to industry and the population are 
the highest (except for the Tanguyekiy district). 


4. As a function of the version selected for location of new production 
Operations the capacities of construction camps are mainly concentrated in 
the central and northern zones. 


Thue the result of the solution of the problem of determining the spatial 
atructure of the economy of the Angara~--Yenisey region shows that the cen- 
tral zone could be more beneficial for location of new industrial produc- 
tion operations. As pointed out above, the reason for this is that in thie 
zone the effect of the coste of developing local conditions levels out (as 
compared to the southern and northern zones) and there is a greater impact 
of the raw materials factor and shipment of finished products outside the 
region. 


Calculations for the Angara--Yenisey region have shown that the following 
system of TPK's wae defined within it: the Central Krasnoyarsk, the Sayan, 
the Lower Angara, the Bratek--Ust'-llimek, the Irkutek--Cheremkhovo and the 
Noril'sk. These TPK's are at various levels of formation. For instance, 
for the Sayan TPK the question of formation of the spatial and production 
atructure has been determined up to the year 1990, and there is no basis 
for supposing fundamental changes in the basic tendencies of ite formation 
up to the year 2000. The same can be said of the Bratek--Ust'-Ilimsk TPK. 
The Central Krasnoyarsk and Irkutsk--Cheremkhovo TPK's do not have such a 
definite spatial and production structure in the future. The Krasnoyarsk 
and Irkutek industrial parks are considerably overloaded, a decision hae 
not been made as to the definitive direction for development of the flanks 
of the Central Krasnoyarsk TPK and of industrial development of the rey! on 
from Tayeshet to Cheremkhovo, i.e., actually of the entire zone alony the 
Transsiberian Railroad. Many questions concerning formation of the Lower 
Angara TPK and the Near North of Krasnoyarskiy Kray remain unresolved. The 
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Noril'sk Complex, the prospects for whose development are defined only by 
analyees done within sectore and industries, ie taking shape in isolation. 


TPK's of Krasnoyarekiy Kray 


Solving the problem for the Angara=-Yenisey region furnishes a conception 
of direction for further formation of the production structure of Kraeno- 
yarekiy Kray ae @ whole and ite individual parte. That ie why the goal of 
solving the problem for Krasnoyarekiy Kray ie to revise the version of the 
scheme for location of new production operations, to determine the basis 
for settlement in the kray, to furnieh farm products and to achieve the in- 
tended etendard of living of the population. The production operations 
that would be located in the districts of Krasnoyarekiy Kray on the basis 
of the resulte of solving the Angara--Yenisey problem were the basie for 
selection of the production operations of the sectors and induetries com 
prieing specialization. We made only slight additions. 


The production infrastructure--traneportation and the power system in this 
case~~are not thempelves subjects of the etudy, since the questions of 
their formation have already been determined in solving the problem for the 
Angere-Yeniesey region, and it ie aseumed that in the etage of solving this 
problem the versione obtained for their formation and development will re- 
main unchanged. The services of transportation and the power system are 
taken into account in the problem through indicators of costes for shipment 
of goode and for power supply. 


Consideration was given to 19 districts in selecting versions of location 
of new industrial production operations in Krasnoyarekiy Kray. Within the 
Central Krasnoyarsk TPK there are 11 districts, in the Lower Angara 6, and 
the Sayan Complex represents a consolidated district (Terskiy), which pro- 
visionally includes the entire northern part of the TPK along the Yenisey, 
which ie the most promising portion for the complex's future development. 
In view of the future intention to build the Osinovekaya GES, provision was 
made for the possibility of developing the Osinovekiy industrial park. 

Thie ie important both in developing the Near North of Krasnoyarekiy Kray 
in general and also to preparing 4 epringboard for developing the petroleum 
and gae province of the Central Siberian Plateau. 


Taking dietricte of emaller size makes it possible to account more fully 
for the conditions of location, use of local resources, reserves of the 
production and social infrastructure and conditions for maintaining eco- 
logical balance. Whereas in the Angara-Yenisey problem land resources vere 
differentiated by districts solely in terms of the costs of developing 
them, the constraints here are the amount of land, especially in those dis- 
tricte where there is productive farmland. Land categories were thus dif- 
ferentiated as a function of the pattern of future land use and aleo geo- 
logical characteristics of its development. 
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Opportunities for water supply of production operations and the population 
and conditions for protecting water sources from harmful effluente were re- 
flected in consideration of each district, The latter conditions include 
requirements of meeting etandards of allowable concentrations in water 
sources within the district or along one river (in thie case this mainly 
applies to the Chulym and Kan rivers).* The need to meet standarde con- 
cerning maximum permissible concentration is a factor that greatly stands 
“9 the way of concentration of production operations which have harmful ef- 
vents, 


In the problem of Krasnoyarekiy Kray, by contrast with the Angara--Yenisey 
problem, the attitude toward reserves of labor resources is more “strict.” 
Whereas in the problem above the orientation was toward the possibility of 
uilimiced attraction of labor resources from outeide, here it wae decided 
to wee mainly internal resources in view of prospects for the growth of la- 
bor resources in the country. <A reserve of manpower could occur thanke to 
natural population growth and redistribution of farm population thanks to 
intensification of agricultural production. 


An attempt was made in the problem of Krasnoyarekiy Kray to take into ac- 
count the population's need for farm products (data of the Economics Ineti- 
tute of the Siberian Department of VASKhNIL [All-Union Order of Lenin Acad- 
emy of Agricultural Sciences imeni V. I. Lenin)). Agriculture was repre- 
sented by two types: the agriculture taking shape in the southern, central 
and northern zones (its products could be transported over long distances), 
and suburban farming whose ecale of development depends on the location of 
production operations by districts and the concentration of the population 
in them (ite products are not transportable). All the indicators of unit 
costes and rates of consumption in agricultural production--land, water, la- 
bor, fuel and power, and so on--were charged to the production of one mar- 
ket basket of products. In order to take into account a certain reserve of 
labor resources becoming available to industry from agriculture, we studied 
two modes of production of agricultural products: extensive (labor-inten- 
sive, but lese capital-intensive) and intensive (more capital-intensive, 
but making it poseible to make a certain labor supply available). 


Then the problem examined the conditions for redistribution of agricultural 
produ sts among zones. This redistribution results from differing condi- 
tions for the operation and development of agriculture in the zones of 
Krasnoyarekiy Kray. The southern zone would be called upon to supply food 
not only to the population of the Sayan TPK, but aleo the population of the 
other regions in the kray. Agriculture is one of the leading sectore in 
which that complex specializes. The central zone is suitable for agricul- 
ture in ite overall natural and climatic conditions, but there are a number 





* For sake of comparison we will give the average flow of waters at the 
pointe where the production operations would be located: 170-220 m?/sec on 
the Chulym River, 100-280 on the Kan, 3,700-4,000 on the Angara and 8,600 
m’/wec on the Yenisey. 
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of inhibiting factors for ite intensive development. The northern zone isa 
not very suitable in ite natural and climatic conditions for development of 
agriculture on a large scale, and therefore development of industry in the 
Lower Angara TPK and the growth of the urban population require shipping in 
sizable amounte of farm products. 


A series of computations in which particular conditions were varied made it 
possible to obtain a chart of the production and spatial structure of the 
eyetem of TPK's of Krasnoyarskiy Kray over the future period taken under 
Te New production operations were located in 15 districts (see 
igure 1). 


It ie proposed that the enterprises of ferrous and nonferrous metallurgy, 
the chemical industry and machinebuilding be located within 12 districte of 
the Central Krasnoyarsk TPK. On the baeie of the results of solving the 
problem the districts that would develop in the western portion are Bogo- 
tol, Kritov «iy, Sharypovekiy, Ushur, Bol'sheuluyekiy, and Bol' shemurtin- 
akiy, and those of the eastern portion--Kanek and Irbeyskiy. Enterprises 
of power-intensive metallurgy and machinebuilding serving the KATEK (Kanek-- 
Achinek Fuel and Power Complex) were mainly located there. Production op- 
erations in the western portion of the complex would undergo the greatest 
development, since flows of raw materiale and finished products gravitate 
basically toward the western border of the kray. The principal tendency in 
formation of the production structure of this part of the TPK is in line 
with the results of solving the Angara~-Yenisey problem. 


But, a8 already noted, the eet of production operations to be located in 
the central region of Krasnoyarekiy Kray is very large and needs thorough 
additional analysis, especially since the commencement of construction of 
the KATEK ie the basic factor in ite development. Construction of the fa- 
cilities of the KATEK itseelf--open-pit coal mines, GRES, enterprises making 
up the construction capability, and othere--is putting a heavy load on the 
environment. 


The major projects of the fuel and power industry have a strong impact on 
air, water and soil. For instance, the ecological balance could be upset 
by the following: 1) Emissions of harmful substances into the atmosphere. 
Whereas at present electrofiltere are capturing ash at the thermal power 
plante, effective industrial equipment has not yet been devised to capture 
nitrogen oxide and sulfur. Construction of tall chimneys does not rescue 
the situation, but only makes it possible to scatter the harmful emissions 
over a sizable area. 2) Creation of man-made ponds--storage reservoirs 
(with feedback water supply) results in an appreciable rise in the humid- 
ity of the air because of the large area of evaporation, and the existence 
of the open-pit coal mines tends to drop the level of groundwater and even 
jeopardize the existence of certain streams. Industrial and sanitary sew- 
age changes the natural regime of rivers and lakes, which results in a 
greater shortage of clean water in the watershed of the Chulym River. 

3) Emissions and soluble effluents carried away by flows of air and water 
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(eometimes over sizable distances) pollute the soil, poison the forests and 
detract from human living conditions. 


In addition sizable land resources are taken out of economic use as indus- 
try develops: open-pit coal mines, waste pilings in the zone of GRES, 
reservoir ponds, and wide zones for sanitary protection. Moreover, a sone 
of green vegetation many times larger than the complex iteelf is required 
to regenerate the air. At the same time the importance of land resources 
in this portion of Krasnoyarekiy Kray cannot be overlooked in connection 
with the future growth of agricultural production to supply food to the 
population of the Angara--Yenisey region. 


The principal production operations with a claim to location in the western 
portion of the Central Krasnoyarsk TPK will be the following: 1) facilities 
of the KATEK; 2) a restricted number of large energy-intensive production 
operations directly related to consumption of the KATEK's electric power; 
3) production operations necessary for the functioning of the KATEK--labor- 
intensive machinebuilding enterprises manufacturing equipment for coal 
mines and GRES (mainly small equipment), and the enterprises of the con- 
struction capability. The eastern portion of the Central Krasnoyarsk TPK 
(in the Angara--Yenisey problem--the Kanek district) was somewhat over- 
loaded with production operations requiring a sizable amount of water and 
land resources on the basis of the results of the previous problem. Intro- 
duction of revised figures on environmental protection (meeting the stand- 
arde for the maximum permissible concentration in the Kan River) and dif- 
ferentiated valuation of land resources from the standpoint of their agri- 
cultural significance made it possible to relieve this portion of the Cen- 
tral Krasnoyarsk TPK of the synthetic fiber and industrial rubber products 
operations. On che basis of the results of solving the Krasnoyarskiy Kray 
problem the aluminum production operation (the principal factor in its lo- 
cation is also electric power--proximity to the GRES of the eastern wing of 
the KATEK) is located in this zone along with the operations for production 
of mining and agricultural machines. 


The northern portion of this complex--the left bank of the Yenisey~-consti- 
tutes a reserve for future development. There the Bol'shemurtinskiy dis- 
trict ie moet favorable for location of industrial production operations. 
But eince the district is in a zone of highly productive farmland, there 
were "strictly" limited opportunities for use of land resources for indus- 
trial development. The production operations for manufacturing mining, 
transportation and agricultural equipment were located in this district. 
The production structure obtained for the Bol'shemurtinskiy district does 
not contradict the results of solving the Angara--Yenisey problem--the ten- 
dency is the same: above all take the load off the Krasnoyarsk industrial 
park and establish close cooperation with it. 


In the more remote future development of the productive forces of the kray 
will rely above all on the Lower Angara Valley. As for the infrastructure 
and above all development of the transportation system of this region, 
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large industrial parks will be formed there on the basis of various indus- 
tries, mainly nonferrous metallurgy, the chemical industry and the timber 
and lumber industry. 


[In thie problem the Sayan TPK ie regarded above all from the standpoint of 
supplying food to the population of the other complexes. The resulte of 
the solution showed that the agriculture of the Sayan TPK, assuming that it 
fully supplies ite own population with agricultural products, will be able 
to furnish 30 percent of the food to the population of the Central Krasno- 
yarek TPK and 55 percent of that for the population of the Lower Angara 
TPK. 


The Sayan TPK 


The need to study problems related to formation of the Sayan TPK results 
from ite place in the process of intensive development of the natural re- 
sources of the Angara--Yenisey region. The creation of this complex is ur- 
gent because of many interrelated factors. They are the favorable natural 
and climatic conditions for human life and for large-scale development of 
agriculture, an economic-geographic position convenient for accomplishing 
production connections with other TPK's in Siberia, a high degree of eco- 
nomic development by Siberian standards, and the availability of areas for 
location of new production operations and settlement. 


The first etage of the complex's formation is now taking place (9th and 
10th five-year plans). The scheme for location of the priority production 
operations of the sectors and industries comprising the complex's special- 
ization has been determined. Large enterprises for manufacturing trans- 
portation equipment and power machines and enterprises of light industry 
and the food industry have been built or are being built at Abakan, Cherno- 
gorek and Minusinsk. As a resulc two large industrial parks are taking 
shape: the Abakan--Chernogorsk and the Minusinsk. In the southern portion 
of the Sayan TPK a third industrial park--the Sayanogorsk--has come under 
construction. It includes the Sayano-Shushenskaya GES, an aluminum plant, 
and a number of enterprises for production of building materials, all under 
construction. 


The second stage of formation of the Sayan TPK up to the year 2000 was stud- 
ied in the problem of optimalizing the production and spatial structures of 
TPK's.* The makeup of the production operations of the industries and sec- 
tors comprising the specialization of the Sayan TPK was determined for this 
problem as a result of optimalization of the spatial structure of the econ- 
omy of Krasnoyarskiy “ray. Among the facilities of the production opera- 

tions rounding out the complex it was assumed that a TETs could be built. 





* For more detail see Malinovekaya, M. A., "Variant Computations of the 
Spatial Structure of the Sayan TPK,"” IZVESTIYA SIBIRSKOGO OTDELENIYA 
AKADEMII NAUK SSSR--SERIYA OBSHCHESTVENNYKH NAUK, (Issue No 1), No 1, 1979, 
pp 40-48. 
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The posing of the problem makes provision for establishing broad external 
connections between the complexes and Siberia's other TPK'sa with respect 

to deliveries of raw materiale, tranemiseion of electric power from the Si- 
berian Unified Electric Power Syatem, and so on, 


The intracomplex transport and power networks are regarded ae independent 
subjects for modeling. Other facilities making up the infrastructure are 
taken into account through indicatore of the coste of developing the areas 
for industrial construction and civil engineering and for use and regula- 
tion of water sources. By contrast with the previous problems, in examin- 
ing the Sayan Complex we took into account conditions for use of local re- 
sources of the specific construction areas suitable for industrial con- 
struction and civil engineering projects. 


Local resources are regarded in the problem as independent subjects of 
study. All the areas of the Sayan TPK were evaluated from the standpoint 
of their suitability for agriculture, their supply of water resources, the 
infrastructure within the concentration, location relative to existing 
sources of raw materials, transportation routes and utility facilities of 
the infrastructure common to the entire complex. 


Solving the problem for the Sayan TPK showed that of the 12 areas consid- 
ered 7 have priority; formation of industrial parke differing in size and 
production structure was outlined in each of them. The most favorable for 
location of production operations turned out to be the central portion of 
the Sayan TPK, which is located in the zone of gravitation toward the com 
plex's transportation network, which is already taking place, toward the 
Yenisey as an unlimited source of water, and toward the existing industrial 
parks and the Sayano-Shushenskaya GES. Energy-intensive production opera- 
tions were located in the Sayanogorek industrial park, and labor-intensive 
production operations in the Abakan--Chernogorsk and Minusinsk industrial 
parks. Moreover, on the basis of the results of solution in the second 
stage of creation of the Sayan TPK it is possible to form the Kuragino and 
Askiz industrial parks and to develop industry in its northern portion, 
where there are a number of favorable areas (Terskiy, Komsomol'skiy, etc.). 
On the basis of the results of solution of the problem machinebuilding 
plants are located in the northern portion of the Sayan Complex, and on 
the basis of the individual variants of the solution--the enterprises of 
nonferrous metallurgy were also located there (this was favored by the 
proximity of the northern portion of the TPK to the future power stations 
of the KATEK). 


After the first stage of creation of the Minusinsk industrial park there 
will be room left for further development. But that reserve space is lim- 
ited and is holding back the development here of production operations with 
harmful effluents, since the most productive farmland is located very close 
to Minusinek. That is why further development of industrial parks is pos- 
sible only by adding production operations that do not require large con- 
struction sites and have no impact on the environment. According to the 
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resulte of solving the problem in the future the Minusinsk industrial park 
could develop with new machinebuilding production operations. 


The Sayanogorek industrial park has aleo begun to take shape, and ite re- 
werves are very large. That ie why in the second phase of development it 
will be attractive for location of new large-scale production operations. 
According to the results of the solution new facilities for production of 
aluminum and rolled producte are located here. 


Project planning analyses call for creation of an electrometallurgical com- 
plex (VSEMK) in the Tesinskaya area. The principal arguments for this pro- 
po@eal were the cheap electric power of the Sayano-Shushensekaya GES and the 
adequacy of transportation. But it must be borne in mind that the area is 
located in the zone of most productive farmland. Moreover, it turned out 
that the GES will not be able to furnish electric power for such a large 
production operation, which requires about 22 billion kilowatt-hours (leav- 
ing only about 6 billion kilowatt-hours in the complex after electric power 
hae been tranemitted to the Kuzbass), the conditions for construction of 
the area are not favorable enough, and the flow of the Tuba River does not 
cover the combine's water consumption. In this problem it was decided to 
look at other areas for location of the VSEMK. As a result of the solution 
it was located in the Sayanogorsk park. But this is by no means the best 
choice for location of the VSEMK. Creation of a large-scale industrial 
park at that point (where nonferrous metallurgy and machinebuilding are al- 
ready developing) will involve the development of a large city as well, and 
for that there are certain inhibiting factors, in particular the microcli- 
matic and soil conditions. 


Development of the Abakan--Chernogorsk and Minusinesk industrial parks could 
in the more remote future result in their merger and transformation into a 
large-scale industrial agglomeration, which hae ite bad side (the problem 
of urbanization of large cities). In certain versions of the computations, 
then, conditions were introduced calling for "limitation of the population" 
of those parks. in this case new production operations are located in the 
north of the Sayan TPK. Consequently, the northern portion of the Sayan 
TPK, where there are a number of suitable areas, becomes attractive in fu- 
ture for development of the complex, though it does not have transportation 
facilities. 


The Kuragino industrial park could be formed by building enterprises for 
production of phosphorus and complete fertilizers, which are so needed, 
above all by the agriculture of the Sayan TPK. The formation of the Askiz 
industrial park was also outlined; a portion of the enterprises of ferrous 
metallurgy, the chemical industry and the lumber industry would be located 
there. 





In the second stage of development of the Sayan TPK the industrial sector 
would extend not only over its central portion (the nucleus of the complex) 
but also to its flanks. The industrial parks now under construction would 
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continue their development; the largest of them are the Abakan=-Chernogorak 
and the Sayanogorak, These industrial parks will consume approximately 90 
percent of the electric power and beat making up the complex'sa total re- 
quirement. The highest concentration of population (approximately 70 per-= 
cent of the complex's total population) will be in the industrial parks 
which are now being built. But the results of solving the problem showed 
that the second phase of creation of the Sayan TPK mainly uses the reserves 
of those industrial parks, especially the Abakan--Chernogorsk and Minusinsk, 
and there will be an objective need for industrial development of its 
flanks. Moreover, the northern portion of the complex will become the most 
promising. The southern and especially the right=bank portion of the Sayan 
TPK should become a zone for highly developed agricultural production, and 
@ particularly restrained attitude needs to be taken toward location of in- 
duetriol enterprises there. On the whole the Sayan TPK does not exhaust 
the reserves for ite development even beyond the year 2000. But even now 
there i@ a need to work out the directions of its development. 


The Lower Angara TPK 


As shown by an analysis of the prospects for development of the Sayan and 
Central Krasnoyarsk TPK's, the concentration of industrial production in 
them resulte in a gradual growth of the shortage, firat, of water resources 
and then of land resources as well. It has become necessary even now, then, 
to juetify strategies for the development and growth of the northern re- 
gions of Krasnoyarskiy Kray. The Lower Angara Valley, with its natural re- 
sources, raw materials and local resources (on a substantial scale), with 
ite convenient location between the northern regions of the kray, which are 
rich in minerals, and the southern regions with their fuel and power re- 
sources, could become a most important reserve region for future develop- 
ment of the kray's productive forces. It has sufficiently favorable condi- 
tions for location of large-scale production operations in a number of in- 
dustries requiring a large amount of water, land, power and raw materials. 


The Lower Angara Valley has undergone little economic development at the 
present time because of the problematical natural and climatic conditions, 
it has low population density, and it does not withstand the competition of 
the Central Krasnoyarsk and Sayan TPK's for the location of certain produc- 
tion operations. But this ought not to become decisive to its future eco- 
nomic development. 


Industrial development of the Lower Angara TPK will depend on solving a num- 
ber of fundamental problems. Firet of all, selection of the site (align- 
ment and elevation) of the Sredne-Yeniseyskaya GES, which involves the need 
of developing the Gorevskoye lead and zinc deposit. The hydrological con- 
ditions for developing this deposit are problematical because a large por- 
tion of the ore body is located under the bed of the Angara River. Gidro- 
proyekt imeni S. A. Zhuk [All-Union Planning, Surveying and Scientific Re- 
search Inetitute of Hydraulic Engineering) has worked out a series of al- 
ternative versions of construction of the Sredne-Yeniseyskaya GES which 
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provide for comprehensive solution of the problems of power engineering and 
protecting the deposit from surface and groundwater. Recent work done by 
thie inetitute favors the version which would reduce the elevation of the 
Sredne-Yeniseyskaya GES. Work to prepare the alternative versions of the 
design for conatruction of the GES hae a history that goes back many yeara, 
and the dates for building the GES and the Gorevekiy Mining and Ore Dress- 
ing Combine are being postponed constantly. Construction time could be 
shortened subetantially if commencement of construction of the GES were 
linked to the date for completion of construction of the Sayano-Shushen- 
kaya GES, since in that case it would be possible to transfer a part of 
the crew of construction workers and specialized equipment to the Angara 
Valley region. As shown by the experience of Bratskgesetroy, this will 
make it possible to save several years. 


Second, the route of the meridional railroad to Noril'sk needs to be 
chosen. Project planning institutes are offering several alternative di- 
rections for this route, among which the principal ones are the Yenisey, 
the Surgut and the Salekhard. Each of the possible directions will promote 
economic development of the region through which the route passes. The 
Yenisey alternative of the railroad, which could run along the right bank 
of the Yenisey, is preferable for development of the northern regions of 
Krasnoyarekiy Kray. 


Third, determination of the route of the Northern Siberian Railroad in the 
section between Abalakovo and the Boguchanskaya GES. Project planning in- 
stitutes propose two possible routes: a right-bank and a left-bank. The 
difference in distance and costs is negligible. But the right-bank alter- 
native is preferable for development of the productive forces of the Angara 
Valley in Krasnoyarskiy Kray, since in this case the railroad will pass 
close to deposits of ores of ferrous and nonferrous metals and possible oil 
fields. 


Fourth, a study of the methods of bringing the ore deposits of the Angara- 
Pit basin under exploitation. The largest prospected deposit of this basin 
is the Nizhneangarskoye. Utilization of the ores is complicated because 
they contain a high percentage of silicon, which makes them difficult to 
dress. But full-scale tests have shown the possibility of direct reduction 
of the tron from these ores. Kansk-Achinsk coals were used as the reducing 
agent. Joint use of the hematite ores of the Angara-Pit basin and the mag- 
netite ores of the Tagarskoye deposit is also effective. 


Fifth, prospects of the Central Siberian springboard for the country's new 
source of petroleum production are unclear. It is assumed that we can ex- 
pect petroleum reserves to be discovered here. At the same time this re- 
gion has not been sufficiently studied. It is difficult to study because 
the presumed reserves of petroleum are scattered over several petroleum 
provinces and the deposits are not concentrated in any one field, as was 
the case in Western Siberia. The principal petroleum and gas provinces are 
located in regione with problematical natural and climatic conditions, and 
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the petroleum lies at a considerable depth. This detracts from the techni- 
cal-and-economic indicators of production as compared to the Middle Ob’, 
Time is etill needed to confirm the forecast estimate of the reserves. 


Additional acientific and project planning work is needed to solve a large 
portion of these problems. There are grounds nevertheless to describe the 
Lower Angara Valley as a potential region for future development of the 
— forces of Krasnoyarskiy Kray and the Angara--Yenisey region as 
a whole, 


When we pose the problem of optimalizing the production and spatial struc- 
tures of the Lower Angara TPK we assume that a rail outlet would be built 
from the Noril'sk region to the Angara Valley and that construction of the 
railroad from Ust'=Ilimek to Abalakovo via Boguchany would be completed. 

In addition, certain other suppositions were made. Power engineering fa- 
cilities (GES, GRES, TETs), energy-intensive and materials-intensive pro- 
duction operations in nonferrous and ferrous metallurgy and the timber and 
chemical industries were among the production operations under considera- 
tion for the Lower Angara TPK. They are all based largely on the resources 
of raw materials of the Angara Valley or the northern regions of Krasno- 
yarskiy Kray (including Noril'sk). As a rule these production operations 
occupy sizable areas for construction when we take into account creation of 
large zones for sanitary protection and they require large volumes of water. 


But only the question of locating production operations for thorough pro- 
ceasing of wood in the Angara Valley in Krasnoyarskiy Kray has been studied 
in detail. Inclusion of the other production operations in the TPK needs 
additional justification. For example, the possibility of separating cer- 
tain GRES from the KATEK and attaching them to the Lower Angara TPK. This 
would help to preserve the ecological balance in the western portion of the 
Central Krasnovarsk TPK. The problem examined the possibility of building 
a pipeline to transport water-coal mixtures of brown coals of the Kansk- 
Achinsk basin over a distance of 300 km. The coal pipelines have a suffi- 
cient carrying capacity, the process of operation can be entirely auto- 
mated, and they are built more rapidly than railroads. Research conducted 
in our country and abroad has confirmed that pipelines for coal transport 
are very promising.* 


Building large generating facilities in the Lower Angara Valley makes it 
possible to chink of locating power-intensive production operations here. 
It was assumed in the problem that the growth of the country's need for 
ferrous and nonferrous metals and chemical products would evidently be bet- 
ter provided for by building power-intensive production operations at the 
site where large amounts of power are being generated. What is more, in 
future there is already a plan to transmit sizable amounts of power to 
cover the shortage of electric power in the regions of the Urals and Ka- 
zakhstan. 





* Bokserman, Yu., "On Progressive New Types of Transport," PLANOVOYE 
KHOZYAYSTVO, No ll, 1978. 


120 











The problem assumed that petroleum would be produced in certain parts of 
the Central Siberian Plateau. It was moreover assumed that under the ex- 
treme conditions of the northern parts of the kray it would not be feasible 
to build permanent settlements at each of the deposits being exploited. 
Relying on the experience of the organization of work under conditions in 
the north of Western Siberia, the problem assumed the tour-of-duty method 
of organizing the work, in which the region of the Lower Angara TPK, where 
the principal technical base for support of the oil fields and a sizable 
portion of the population involved in developing and operating the deposit 
can be located, would be the supporting base for development of the petro- 
leum and gas province. 


The petroleum of the Central Siberian Plateau, the salts of the Kanarayskoye 
deposit, the brown coal of the Kansk-Achinsk basin--these are components 

for building large-scale production operations of the chemical industry in 
the Lower Angara TPK. It is assumed that raw materials would be trans- 
ported by pipeline to the location of petrochemical, electrochemical or 
coal-chemical production operations. 


Formation of the Lower Angara TPK is closely bound up with development of 
the regions of the western and eastern parts of the Central Krasnoyarsk TPK 
(the Achinsk and Kansk districts in the problem). For many enterprises 
whose location was taken up in the problem these districts are more favor- 
able with respect to a number of technical-and-economic indicators, and the 
Angara Valley cannot compete with them. Only the substantial constraints 
on use of local resources in the districts of the Central Krasnoyarsk TPK 
determine the production and spatial structure of the Lower Angara TPK 
(Figure 2). 


On the basis of the results of solving the problem the promising sectors 
and industries in the western part (near the Yenisey) of the TPK--the Leso- 
sibirek district--are electric power, power-intensive production operations 
of nonferrous metallurgy (aluminum and the manufacturing of nonferrous met- 
als), chemical enterprises (coal chemistry and petrochemistry), and also 
timber and lumber. The portion near the Yenisey has advantages over the 
eastern part of the TPK (the Boguchany district) in that even now transport 
is possible by rail in the southern direction and along the Yenisey in the 
northern direction. Moreover, the natural conditions for people to live 
are more favorable in the Lesosibirsk district than in the eastern part, 
and it is also easier to build up the source of food. 


Industrial development of the eastern part has already begun: the Bogu- 
chanskaya GES is under construction. But the question of the sectoral 
structure of the Boguchany district has not been definitively resolved. 
There are only certain project planning efforts concerning location of pro- 
duction operations of nonferrous metallurgy and sawmill operation. For 
that reason the problem also took up a version calling for pussible loca- 
tion in the Boguchany district of a number of production operations of non- 
ferrous and fe.rous metallurgy, the chemical industries and GRES. On the 
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basis of the solution power-intensive production operations of ferrous and 
nonferrous metallurgy, GRES, lumber mills and pulp and paper combines could 
develop here. We should note that the natural and climatic conditions here 
are more harsh than in the western part of the TPK. This restricts oppor- 
tunities for developing agriculture on the scale necessary to supply the 
basic foodstuffs to the population. Large amounts of farm products would 
have to be brought in from the central and southern parts of the kray, and 
local hothouse growing would have to be intensively developed. In the Bo- 
guchany district the transportation conditions are also more problematical. 
Even after completion of construction of the rail line from Reshoty to Bo- 
guchany it would still be necessary to establish reliable connections with 
the Bratsk--Ust'-Ilimsk TPK, i.e., the section from Ust'-Ilimsk to Bogu- 
chany would have to be built. 


The solution showed that whereas prospects for development of the productive 
forces of the extreme subregions of the future Lower Angara TPK are to some 
degree clear, the question of developing the central part of the Angara Val- 
ley (Motygino district) has received practically no treatment in project 
planning work. Development of this part of the TPK depends wholly on con- 
struction of the Northern Siberian Railroad, which must be regarded as a 
main transit line connecting the regions of the west with the Far East and 
giving the BAM another outlet to the west. The importance of this region 
will grow even more if the road is built northward on the right bank of the 
Yenisey. It would then be possible to create a large-scale Motygino indus- 
trial park, which would take over a portion of the production operations of 
the Lesosibirsk and Boguchany parks. From the results of solving the prob- 
lem (assuming that the Northern Siberian Railroad exists) large power-in- 
tensive production operations of nonferrous metallurgy, the chemical indus- 
try, etc., would be located in the Motygino district. 


In the Lower Angara Valley provision is made for location of several saw- 
mill and pulp and paper enterprises. But it is questionable on the other 
hand whether the resources of local raw materials would be adequate for the 
proposed development of the wood processing industries and on the other 
whether the necessary quality of water of the Angara could be maintained 
after large-scale enterprises of the chemical industry and nonferrous met- 
allurgy were built on it. This forces us to the conclusion that it obvi- 
ously would be advisable in the Lower Angara Valley to confine ourselves to 
building the Boguchany timber and lumber combine and pulp and paper combine 
on the Angara River. Further along the course of this river in the Moty- 
gino district, and even mre in the Lesosibirsk district, water resources 
may not be of such quality as to meet such an exacting production operation 
as pulp and paper production. We should bear in mind that the harshness of 
the climate slows down biological processes and reduces the ability of bod- 
ies of water to purify themselves. Moreover, after reservoirs are created, 
the ability of bodies of water to purify themselves will become still less 
because of the reduced rate of flow. 
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Location of new production operations (on the basis of the re- 
sults of solving the problem). 


Districts: I--Osinovekiy, [I--Lesosibirsk, III--Savinskiy, IV-- 
Surikova, V--Achinsk, Vi--Motygino, VII--Taseyevekiy, VIII1--Bo- 
guchany, lX--Kansk. Production operations: 1--ferroalloyse, 2-- 
aluminum, }--lead and zinc, 4--copper and nickel, 5--nonferrous 
metal manufacturing, 6--synthetic fiber, 7--electrochemical, 8-- 
trochemical, 9--coal chemical, 10--timber and lumber complex, 
l--pulp and paper combine, 12--GRES, 13--GES, 14--variant stud- 
ied, 15--definite variant, 16--possible variant. Railroads: 
1/--existing, 18--proposed by the authors. Long-distance power 
transmission lines (2500 MW): 19--existing, 20--propoeed. 


Figure 2. 
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Development of the hydropower resources of the Yenisey River will continue 
in the future. The problem considered the possibility of forming the Osi- 
novekiy industrial park on the basie of the Osinovakaya GES. This park 
could be regarded as the next stage in the further progress of the produc- 
tive forces into the northern parte of the Angara--Yenisey region, 


Thus the studies made confirmed the possibility of successive solution of 
the series of mathematical-economic problema of optimalizing the spatial 
structure of the economy of the Angara--Yenisey region and of its parte, 
Bach problem ise organically related to solution of the previous one and 
subsequent one in the respective hierarchy of the TPS (the region, the ob- 
last or kray, the TPK, the industrial park). Joint consideration of a1) 
elements of the economy within the TPS makes it possible to make 4 quanti- 
tative evaluation of alternative versions for location of the productive 
forces and of utilization of local resources, 
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BOGUCHANY SUBREGION OF THE ANGARA VALLEY LN KRASNOYARSKTY KRAY 


Novosibirsk IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Ieaue No 2) No 6, May 80 pp 95-98 


[Paper by V. P. Gukev]) 


{Text} Until recently economic developments in the regions of the Angara 
Valley in Krasnoyarekiy Kray were viewed trom the standpoint of building a 
unified economic complex there whose formation would go from west to east. 
Tt wae assumed that building the highly economical Yeniseyskaya GES below 
the mouth of the Angara would not only furnish the Lower Angara Valley an 
abundance of electric power, which would make it possible to develop power- 
intensive production operations there intensively, but also to greatly im- 
prove the conditions of navigation on the Angeara and Yenisey thanks to 
creation of a deep reservoir. Such an improvement would make it easier to 
develop the natural resources of the Lower Angara Valley. After construc- 
tion of the Yeniseysekaya GES the production capability for capital con- 
struction and the crew of construction workers could build the enterprises 
which would be the consumers of the electric power, and after that they 
would go on to build the Boguchanekaya GES. At that time the question of 
the eite for building the Boguchanskaya GES had not yet been definitively 
resolved between the Kodinsk and Murskiy sites (stvory). The basic eco- 
nomic potential was to be located in the western portion of the Angara Val- 
ley in Krasnoyarekiy Kray. The industrial parks and centers to be created 
there would be linked to one another by the Northern Siberian Railroad.* 


The actual course of economic development has been somewhat different. The 
discovery in the early sixties of a polymetallic deposit in the bed of the 
Angare not far from its mouth long held back resolution of the question of 
building the Yeniseyskaya GES. Both the dates and directions of the route 
of the Northern Siberian Ratlroad remain unclear. In that time there have 
been substantial changes in the level of preparedness for development of 
the natural resources of the Angerea Valley in Krasnoyarskiy Kray. Whereas 
previously ite western parts were accessible from the standpoint of trane- 
portation, now the situation with the eastern parts has changed considerably 





* Bandman, M. K., "Krasnoyarskoye Priangar'ye" [The Angara Valley in Krae- 
noyarekiy Kray], Novosibirsk, Kn. izd-vo, 1962. 
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for the better, The railroad between Reshoty and boguchany, now under con- 
etruction, has come close to them. There remain 45 km to build from the 
settlement Karabula to the bank of the Angara. Navigation with shallow=- 
draft vessela in the section from Ust'=IlLimek to Keahma, which previously 
wae not used, wae organised back when the Ust'=Ilimekaya GES was being 
budlt, 


At the same time there still hae been no definite anawer about the site and 
elevation of the storage reservoir of the Yeniseyskaya GES, so that sites 
cannot be chosen for the industrial zones and sones of settlement on the 
banka of the future Yenisey Reservoir. But the site of the Boguchanskaya 
CRS has been determined=-the Kodinek eite, the easternmost of those under 
consideration, and 4 design has already been made for this hydroelectric 
power siation. The Bratek=-<Ust'=-Ildémek TPK, which possesses a strong con- 
struction and power capability and experienced personnel has come quite 
close to the eastern regions. in the western regions a large-scale con- 
etruction capability has not been built up in the time which has passed, 
and thie ie holding back development there of enterprises in wood chemistry 
and the cellulose industry, for which there is an acute need because of the 
concentration in Lesosibirek of sawmill and woodworking capacities which 
use only high-grade timber and yield a sizable amount of waste and scrap. 
Preparatory work for construction of the Boguchanskaya CES has been under 
way for several yeare now: the pioneer settlement has been built, con- 
atruction of the power tranemission line from Sedanovo to the site is near- 
ing completion, the winter road from Sedanovo to the site has been in ser- 
vice for several years, and a highway is being built parallel to it. 


Geological prospecting has in recent years established favorable precondi- 
tions for exploration of petroleum and gas deposits in the basin of the 
Podkemmenaya Tunguska River; their development would be best accomplished 
from the Angara Valley.* <A flow of ofl was obtained from an exploratory 
well in the Sobinskoye uplift of the Katangekaya anteclise. We should take 
into account that this region is very close to areas which are relatively 
accessible from the standpoint of transportation. From the city of Ust'- 
Llimek, the rail terminus, to the settlement of Kezhma, located on the An- 
gara, is 165 km by river. From Kezhma to the Sobinskoye uplift is only 
about 150 km by the winter road. Other alternatives of transportation con- 
nections in this region are more expensive or not very reliable. The car- 
rying of cargo on the Podkammenaya Tunguska is limited both by the depth 
and also by the brevity of the period when the water is high. Advancement 
of eupplies by airplane or helicopter would be very expensive, since a 
large amount of freight is required for petroleum and gas exploration. 


Given these conditions there is a need, in our opinion, to change the ap- 
proach to development of the natural resources of the Angara Valley in 





® Grebenyuk, V. V., et al., "Main Directions of Geological Prospecting for 
Petroleum and Gas in Krasnoyarskiy Kray in the Final Years of the 10th 
Five-Year Plan,” GEOLOGIYA NEFTI I GAZA, No 12, 1978, pp 25-31. 
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Kraesnoyarekiy Kray both in direction and aleo time frame: there is now a 
need to look upon thie region not as a unified whole, but ae two subregions 
which are fairly separate, at least in the firet atage: the eastern--Bogu- 
chany and the weetern=-the Middle Yenisey. Development of the Middle 
Yenisey subregion necessitates further development of the natural resources 
of the Yenisey basin, hydropower resources above all. In the area of the 
mouth of the Angara a very large sawmill center has been built. Capacities 
of the cellulose industry and wood chemistry are needed here to utilize the 
crap and waste from the sawmille and timber operations. At a short die- 
tance from the Yenisey ie the Yenisey Ridge, which ie abundant in a variety 
of mineral resources. A GES could be built below the mouth of the Angara. 


The Boguchany subregion ie the next stage in economic development of the 
Angera Valley and the springboard for bringing under exploitation the natu- 
ral resources, above all petroleum and gas, of the upper reaches of the 
Podkammenaya Tunguska. Ite specialization in the first stage would be de- 
termined by cheap electric power and high-grade timber resources. It would 
be wise to develop the economy here by relying on the Bratek--Ust'-Ilimek 
TPK, which ite located nearby. A large construction and building materials 
industry hae been built in the TPK, there is an electric power capability, 
and much experience has been acquired in organizing and performing the work 
of developing hydropower and timber resources. The areas located south of 
the Boguchany subregion do not have a construction or building materials 
base at the present time, nor experience in large-scale development. They 
have even seen an outflow of population in recent years and a slower pace 
of capital construction. 


In connection with commencement of preparatory work for construction of 

the Boguchanskaya GES the question of lines of economic development and the 
order in which resources are to be developed is becoming very acute. The 
lack of a hypothesis for development of the Boguchany subregion provided 
with sufficient scientific substantiation results in implementation of 
purely departmental solutions which do not take into account the advis- 
ability and effectiveness of building here a complex of interrelated pro- 
duction operations. It is quite obvious that railroads and power transmis- 
sion lines should lead the way in their pace of construction. But at pres- 
ent they are not even being designed. Since the dam of the Boguchanskaya 
GES ie to be stone-rubble, its erection means hauling a relatively emall 
amount of freight, and the builders of the hydraulic engineering structure 
juetify the efficiency of building the hydroelectric power station even if 
a railroad is not built to the site. One might agree with this if there 
were mo need to bring under exploitation the timber and eventually mineral 
resources. They cannot be developed without a railroad. In this situation 
extending the date for construction of the railroad to the site only causes 
an indubitable rise in the cost to the national economy. Because there is 
no power tranemission line enterprises located in that area receive elec- 
tric power from independent diesel power plants. The process of infra- 
structural preparation of development is proceeding very inefficiently be- 
cause it is being conducted by a variety of different departments. A strong 
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production capability for capital construction hase not yet been built up, 
there are no cheap and reliable main transportation routes, and power 
tranemiseion lines are Lacking. 


Selection of the correct system for regional organization of the economy 
and the system of settlement, and the order and phases of their progress to 
time plays an important role in saving on development costs and ultimately 
on the operating coats of the complex to be built. Departmental divergence 
among timber and lumber operations, wood-chemical facilities and sovkhozes 
in settling the general questions of developing the area has had the result 
that every enterprise builds its own settlement and its own subsidiary and 
auxiliary production facilities. 


We will attempt to portray the general outlines and possible stages of eco- 
nomic development of the Boguchany subregion. The leading role will be 
played by the Kodinsk industrial park. Hydropower and timber resources 
will be the basis of its formation. The average output of electric power 
over a number of years is 17.8 billion kilowatt-hours per year. The capac- 
ity of timber and lumber operations, on the basis of the size of the source 
of the raw material, is estimated at 6-7 million cubic meters of timber. 

In addition to these facilities mining and ore dressing combines for en- 
richment of raw minerals, iron ores above all, could be enterprises repre- 
senting industries in which the park would specialize. Construction of the 
railroad from Karabula station to the site of the hydropower complex needs 
to be speeded up if this park is to take shape successfully. 


The structure of the Yarki industrial park will be determined by timbering 
enterprises and enterprises for thorough mechanical and chemical processing 
of wood. In the first stage of its formation sawmills and the lumber 
transshipment yard should be built. 


The Kezhma industrial center will be formed as the center of logging opera- 
tions. In addition facilities need to be built here for transshipment of 
cargo going to supply the upper reaches of the Podkammenaya Tunguska. The 
structure of the Chadobetskiy industrial center is determined by enter- 
prises for the mining and enrichment of minerals. The Karabula and Chuno- 
yarekiy industrial centers are already being formed around existing rail- 
road stations between Reshoty and Karabula. Capacities not only for log- 
ging but also for sawmilling and railroad tie sawing, manufacturing of wood 
laminate and wood for containers are scheduled for construction in them. 
Because of the limited capabilities of construction organizations at pres- 
ent capacities for processing the timber are being built very slowly. Al- 
most all the timber cut is shipped out in the log, and the waste from tim- 
ber operations is not being utilized. 


Several industrial points are operating in the valley of the Angara. lLog- 
ging operations determined their specialization. They obtain all their 
timber by raft. The industrial points Bolturino, Novaya Nedokura, Selen- 
ginekiy, Priangarskiy and Tagara are in the zone to be flooded by the 
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Boguchanskaya GES and will be moved. Taking into account the enterprises 
to be built at Kodinek for thorough mechanical and chemical processing of 
wood, it is advisable to ship the timber from all these industrial pointe 
in the full-length log and to organize utilization of the waste from log- 
ging operations. At industrial pointe located below the wite of the bogu- 
chanskaya GES, once the foundation elevation of the Sredne-Yeniseyskaya 

GES has been established, construction of capacities for shipping timber in 
the log to the Yarki industrial park will also have to begin. Moreover, 
utilization of the waste of logging operations should also be organized 
there. 


Agricultural production should be conducted with maximum development of 
capacities for production of farm products on an industrial basis. More- 
over, it will be possible to build a sizable portion of them within the 
industrial parks and industrial centers. 


The economic development of the Boguchany subregion should be carried out 
in etages. The Kodinsk industrial park, the Karabula, Chunoyarskiy, Kezhma 
and Yarki industrial centers, and industrial points on the bank of the Bo- 
guchany reservoir will take shape firet of all. It is important to suc- 
cessful performance of this stage that construction be speeded up on the 
railroad from Karabula station to the mouth of the Karabula River, the set- 
tlement of Yarki and then along the right bank to the site of the Boguchan- 
skaya GES. In that same period the network of power transmission lines 
should be built and a winter road cleared from Kezhma to Vanavar. 


In the second stage construction of capacities for thorough processing of 
wood at Yarki should begin. At the same time the shipment of timber in the 
log should be organized from industrial points located downstream of the 
site of the Boguchanskaya GES. 


We associate the third stage in development of the economy in this region 
with organization of the production of petroleum and gas in the upper 
reaches of the Podkammenaya Tunguska and with the building of capacities 
for refining them in the areas of Kodinsk or Kezhma. 


An analysis of the preconditions and conditions for developing the natural 
resources of the eastern part of the Angara Valley in Krasnoyarskiy Kray 
and the adjoining northern portion of Tungusko-Chunskiy Rayon shows that if 
the process of formation is to be more effective, preparatory work on proj- 
ect plans and scientific research will have to be speeded up, and the in- 
frastructural preparation will have to be conducted in a more organized and 
purposive manner with all the issues being resolved in an interrelated way. 











FORMATION OF THE SOUTH YAKUTIA TPK 


Novos.birek IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR=-SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Iesue No 2) No 6, May 80 pp 98-104 


[Paper by L. I. Sevast'yanov and V. N. Churashev) 


[Text] The place of the South Yakutia TPK in the interregional division of 
labor 1e determined by the flow of its principal resources--coking coals 
and iron ore--into the circulation of the national economy. The problem of 
building a metallurgical complex in the region east of Lake Baykal has been 
under study for many years now. Many specialists now recognize the eco- 
nomic feasibility of building a major full-cycle metallurgical plant in the 
Far East, but the question of siting it is very complicated and remains un- 
resolved to this day. Sites in Amurskaya Oblast and in the south of Ya- 
kutekaya ASSR are considered the most promising. The coals of the Southern 
Yakutia basin are regarded as its only possible source of fuel for all the 
metallurgical plant's different sites. Moreover, the Tayezhnyy iron ore 
deposit must be developed if the metallurgical plant is to be fully devel- 
oped. 


Regardless of the specific site for construction of the metallurgical plant 
in the Far East, it is very important to the national economy to develop 
the Southern Yakutia coal basin, whose coals could be exported to the coun- 
tries of the Pacific Ocean and could also be used at existing domestic met- 
@llurgical plants. in the 10th Five-Year Plan construction was started on 
the Neryungri open-pit coal mine, a coal beneficiation mill and the Neryun- 
grinekaya GRES. Commencement of permanent service on the main rail line 
between Tynda and Berkatit will provide stable transportation connections 
between Southern Yakutia and the country's other regions. 


Comprehensive development of Southern Yakutia's natural resources presup- 
poses the transportation and auxiliary and service operations and facili- 
ties of the social-residential infrastructure will lead the way in develop- 
ment. One of the most important problems of forming the South Yakutia TPK 
is to provide the population with food, well-equipped housing and all forms 
of cultural and consumer services. In view of the need to conduct a strict 
labor-saving policy in this region, a check should be made on the advisabil- 
ity of locating certain facilities (the metallurgical plant, enterprises 
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for the production of construction fabrications and components, etc.) in 

Southern Yakutia (first variant) or outside it, in regions with more fa- 

vorable conditions for the construction and functioning of the facilities 
and for the life of the people (second variant). 


The South Yakutia TPK is a complex in which the mining induetry predomi- 
nates and where euch factors as the limited extent of minerale at certain 
deposits, the sequence of their development, dates for construction of 
projects and operating life of enterprises in the mining industry and the 
construction and building materiale industry have a substantial impact on 
the development and location of production facilities and the engineering- 
and-technical and social-and-residential infrastructure. Fixed capital for 
production and nonproductive purposes built in thie period of formation of 
the TPK and ite volume and location determine to a coneiderable extent the 
subsequent development and location of production projecte and facilities 
of the service sphere. That is why in modeling formation of the TPY we 
muet give consideration not only to spatial connections in the specific pe- 
riods, but also to the time connection between the subjects of planning. 
All of thie led to the dynamic approach to solving the problems of forming 
the South Yakutia TPK. 


In posing the problem of optimalizing formation of the South Yakutia TPK it 
was aeeumed that the scale and pace of development of the natural resources 
of Southern Yakutia and the thoroughness of their processing, as well as ac- 
tivation dates for projects in other sectors and industries representing 
specialization were determined in advance from the standpoint of the na- 
tional economy or the specific sector or industry so as to take into ac- 
count that sector's or industry's specific nature.* Thus possible strate- 
gies for development and location of the metallurgical plant, the coal in- 
duetry, a number of branches of the mining and timber industry, the fuel 
and power industry, transportation, depote for repair of machines and 
equipment and facilities for agricultural production were determined 80 as 
to take into account sectoral and regional peculiarities. The same capac- 
ity was taken in all the versions compared for the metallurgical plant: 
full capacity--10 million tons of pig iron, including 5 million tons for 
the firet phase, whose activation is scheduled within the planning period 
under consideration.** Common to both variants was consideration of the 





* The problem of optimalizing the production and spatial structure of the 
South Yakutia TPK was posed jointly with the economics division of the Ya- 
kutek Affiliate of the Siberian Department of the USSR Academy of Sciences, 
whose etaff members aleo prepared the initial data. P. Ye. Alekseyev and 
Vv. P. Grigor'yev, staff members of the Yakutsk Affiliate of the Siberian 
Department of the USSR Academy of Sciences, participated directly in solving 
the problem on the computer and in analyzing the results of the solution. 
** D'yakonov, F. V., "Socioeconomic Problems of Forming the South Yakutia 
TPK as a Priority Project in Economic Development of the BAM Zone," in the 
book: "Metodologicheskiye problemy sotsial'no-ekonomicheskogo razvitiya 
regionov SSSR" [Methodological Problems in the Socioeconomic Development of 
Regions of the USSR), Moscow, Nauka, 1979, pp 53-64. 
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possibility of developing the Chul'man and Denisovakoye deposits of coking 
coale and the Tayezhnyy tron ore deposit, as were also the construction of 
wuch major projects as the Neryungri mine, the beneficiation mill, the 
Neryungrinekaya GRES, and the Seligrad Mining and Ore Dresalng Combine. 


Optimalization of the formation of the production and spatial structures of 
the South Yakutia TPK consisted of determining variance of the location and 
development of production facilities and facilities of the service sphere 
by stages in the complex's formation that eneure fulfillment of assignments 
for development of the natural resources of the area and formation of other 
production operations the prospects for whose development were determined 
in advance as a result of solving probleme at a higher level, with minimum 
costes of construction and operation of all the facilities of the economy of 
the TrK, while at the same time observing conditions for furnishing the 
population housing and cultural and consumer services and for the employ- 
ment of labor and other resources. 


In the process of optimalization we determine the rate and sectoral and 
spatial distribution of capital investments and construction and installa- 
tion work, the spatial structure of the complex's economy, the possibility 
of locating enterprises of the construction fabrications and components in- 
dustry outside Southern Yakutia, the size of the population and the labor 
supply at the various sites and the rate and sectoral composition of em- 
ployment in social production, correspondence of the sex-specific composi- 
tion of the labor supply to the needs of male and female labor of produc- 
tion facilities and the service sphere, location, scale of development and 
sphere of activity of enterprises in the construction fabrications and com 
ponents industry (interconnections of sites for construction and consump- 
tion of construction fabrications and components), location and scale of 
development of the social-residential infrastructure, and connections of 
nearby (Neryungri and Chul'man) sites to intervillage cultural and con- 
eumer service facilities. In addition, the results were supposed to afford 
the possibility of checking adherence to intersector proportions in devel- 
opment of the TPK's economies in the plans of sectors and industries so 
that measures could be taken in good time to correct possible dispropor- 
tions. 





One of the variants of the linear dynamic model of formation of the produc- 
tion and spatial structures of the TPK was applied to solving this problem.* 


The results of solving the problem showed that if the metallurgical plant 
is sited in Southern Yakutia (the first or "Yakutia" variant), the sum to- 
tal of construction and operating costs fer this interrelated group of 








* Sevast'yanov, L. I., and Churashev, V. N., "Posing the Problem of Opti- 
malizing Formation of the South Yakutia TPK and the Model Used," in the 
book: "Metody analiza i modeli struktury territorial'no-proizvodstvennykh 
komplekeov" [Methods of Analys's and Models of the Structure of Regional 
Industrial Complexes], Novosibirsk, Nauka, 1979, pp 173-184. 
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projects would be 7 percent more than for the second ("Amur") variant, 
which calle for this plant to be located at one of the sites in Amurekaya 
Oblast. Below we give the results of a comparison of the principal indica- 
tore of these variants (the firet variant in percentages of the second): 


In Southern 








Total Yakutia Alone 
Discounted construction and operating costs 107.0 
Capital investments over the planning period 112.8 162.0 
Volume of construction and installation work 
in the planning period 114.0 158.5 
Size of the population in the last year of 
the planning period 94.4 123.9 


The virtue of the "Amur" variant for location of the metallurgical plant is 
that if it were carried out the size of the population living in Southern 
Yakutia, i.e., in a region with less favorable conditions for human life, 
would be approximately 24 percent smaller in the last year of the period 
under consideration than for the "Yakutia"” variant. But on the other hand 
the "Yakutia" variant, which guarantees more efficient utilization of the 
capacities of the construction and building materials industry, requires a 
5-percent smaller labor supply than the "Amur" variant to build and operate 
the entire complex of projects under consideration, including projects lo- 
cated outside Southern Yakutia.* Thus the final decision on the specific 
site for construction of the metallurgical plant in the Far East can be 
taken only after a specific socioeconomic study is made. 


The variants obtained for formation of the complex differ essentially in 
their sectoral and spatial structures, in the rate of capital investment 
and the pace of construction and installation work to be done within South- 
ern Yakutia (Table 1). 


Table 1. Distribution of Capital Investments and Construction and Instal- 
lation Work Over the Periods of Formation of the South Yakutia 
TPK, in percentage* 














Period ist Variant 2d Variant Period ist Variant 2d Variant 
I 15.6/ 16.7 26.6/ 26.4 IV 25.0/ 23.8 16.4/ 15.1 
II 15.6/ 17.9 24.0/ 26.4 V _22.7/ 20.2 14.0/ 13.2 
Ill 21.1/ 21.4 19.0/ 18,9 


Total 100.0/100.0 100.0/100.0 





+ In Tables 1 and 2 capital investments are given in the numerator and 
construction and installation work in the denominator. 





* But different results might be obtained if a more detailed examination 
is made of the "Amur" variant. 
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Table 2. Spatial Distribution of Capital Investments and Construction and 
Installation Work for the Variants of Formation of the South Ya- 
kutla TPK, in percentage* 














Site First Variance Second Variant 
Neryungrt 32.0/ 32.1 

Chul‘ man 37.5/ 35.7 59.5/ 60.4 
Tayezhnyy 8.6/ 9.5 3.8/ 3.8 
Aldan 16.4/ 16,7 26.6/ 26.4 
Tommo t _ 5,5/ 6,0 10,1/ 9,4 
Total 100,0/100.0 100 ,0/100.0 


* In Tables 1 and 2 capital investments are given in the numerator and 
construction and installation work in the denominator. 





The different sites of the metallurgical plant affect not only the spatial 
dietribution of capital investments and construction and installation work 
in Southern Yakutia (Table 2), which is quite normal, but also the spatial 
organization of that region's economy. Under the first variant the South 
Yakutia TPK is formed as a combination of five industrial parks: Neryungri, 
Chul'man, Tayezhnyy, Aldan and Tommot. According to the second variant the 
Chul'man site would gravitate toward the Neryungri site in its production 
connections and cultural and consumer-service connections, which would 

bring about unification of the economy of these two sites into a single 
Neryungri or Neryungri--Chul'man industrial park. 


Regardless of where the Far Eastern metallurgical plant is built, the needs 
of the construction sites of the South Yakutia TPK for construction fabri- 
cations and components are met more efficiently by organizing the relevant 
local enterprises in the parks where construction is concentrated, since 
building the complex of the construction fabrications and componente indus- 
try outeide Southern Yakutia (in Amurskaya Oblast, for example), because of 
sizable costs of shipping the fabrications and parts to the construction 
sites in Southern Yakutia, would substantially increase the total costs for 
construction and operation of the complex. The cost increase ranges from 
12 percent for the Neryungri--Chul'man industrial park to 100 percent for 
the Aldan and Tommot industrial parks. 


Settlement of the question of the site for construction of the metallurgi- 
cal plant affects not only the sectoral, but also the spatial distribution 
of the labor supply, to which the geographic distribution of the population 
will conform (Table 3). 


Whereas under the first variant the Neryungri and Chul'man sites concen- 
trate more than half of the population of Southern Yakutia on a permanent 
basis, under the second variant their relative share decreases by the last 
period. The Tayezhnyy site undergoes considerable development in both 
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variants. With slight changes in the relative share from one variant to 
another, the population of the Aldan industrial park more than triples, 


Table 3. Dietribution of the Population of the South Yakutia TPK Accord- 
ing to the Variants of Its Formation, in percentage 














First Variant Second Variant 
End of End of End of End of 

Industrial Park lst Period Last Period 41st Period Last Period 
Neryungri (Neryungri-- 

Chul ' man) 32.8 24.0 57.4 40.7 
Chul ' man 26.1 24.0 -- -- 
Tayezhnyy 0.8 11.5 1.8 5.1 
Aldan 26.8 26.5 25.2 34.0 
Tommot 13.5 14.0 15.6 20.2 
Total for the TPK 100.0 100.0 100.0 100.0 


In every industrial park of the South Yakutia TPK economic sectors with a 
Slightly larger need for male labor resources would develop in both vari- 
ante of its formation. But a sufficiently high level of intended rates of 
development of the social-residential infrastructure, in whose labor force 
women are predominant, would result in adherence to the intended propor- 
tions in the use of male and female labor at each site. 


The location and pace of construction of the complex's projects have a de- 
cisive impact on the geographic distribution of the population and the rate 
of population growth. For instance, whereas under the first variant the 
successive construction of the projects of the Neryungri Coal Complex and 
the metallurgical plant would guarantee relative stability of the labor 
force employed in construction and the construction fabrications and compo- 
nents industry, under the second variant completion of the bulk of the work 
at Neryungri would bring about a sharp reduction in the number of construc- 
tion workers in the Neryungri--Chul'man industrial park, which would be 
offset by the increased number of workers in other sectors and industries. 


In each industrial park construction and installation facilities would have 
their own capabilities to carry out the construction program; their total 
labor force would consistently drop as the volume of construction increased 
because of the faster growth of labor productivity. But the dynamic pattern 
of the number of construction workers at the various sites would be quite 
uneven and would depend on distribution of the need for construction and 
installation work from one period to another and on relations between the 
sites in meeting those requirements. For example, under the first variant 
the major capability of construction and installation work built in the 
first period at Neryungri would cut back sharply on the volume of its work 
at Neryungri in the second period, and the unused capacities would in part 
be held in reserve, and part would be transferred to the other sites 
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(Tayezhnyy, Aldan and Tommot). The capacities held in reserve would be ac- 
tivated only in the fifth period and would ensure fulfillment of the entire 
volume of construction and installation work in Neryungri. During the three 
intervening pertode the bulk of construction and installation work at Ner- 
yungri would be done through the efforts of construction and installation 
organizations based in Chul'man. Moreover, mathematical-economic analysis 
of the plan obtained for formation of the South Yakutia TPK under the first 
variant shows that if provision is not made for the possibility of partial 
relocation of the capacities of the Neryungri base of construction and in- 
stallation organizations, but they are rebuilt to their full extent at Ta- 
yezhnyy, Aldan and Tommot, Lhe cost increase would be 16 percent. 


Under the second variant, of course, a single base of operations of con- 
struc.cion and installation organizations would be formed at the Neryungri-- 
Chul'man industrial park. In this case partial transfer of its capacities 
wousd still occur in the same directions, but the scale would be consider- 
ably reduced, 


The possibility of transferring construction and installation organizations 
simplified solution of the problem of guaranteeing proportions between de- 
velopment of local construction facilities and the need for their capaci- 
ties. Relocation of the facilities of construction and installation orga- 
nizations proved to be more efficient than joint use of such methods as 
buirding and liquidating capacities and lengthening construction time of 
individual projects by commencing work on them at an earlier date. This 
also affected the results: none of the methods that called for longer con- 
struction times was included in optimum plans for the two variants of for- 
mation of the South Yakutia TPK. But this does not mean that Longer proj- 
ect construction time is inefficient in all cases. 


A significant feature of development of the construction fabrications and 
components industry in Southern Yakutia in both the variants were the in- 
tersite (interpark) relations in the production and consumption of the 
products of this industry as the capacities of its industries undergo suc- 
cessive growth. All industrial parks without exception share to some de- 
gree or other in the intersite connections with respect to the supply of 
construction fabrications and componen:s either as suppliers or consumers. 
For example, deliveries of construction fabrications and components from 
Tayezhnyy to other sites exceeeds in certain periods 70 percent of the to- 
tal volume of their production at that facility. 


Successful fulfillment of the program for formation of the TPK depends 
greatly on building in good time and on the necessary scale the complex of 
housing facilities and facilit‘tes in the sphere of cultural and consumer 
services for the population. Development of the service sphere in Southern 
Yakutia will be affected by three factors: the growth of the labor force 
in the production sphere, the increase in the relative share of dependents 
in the total population and the rise in the level of cultural and consumer 
services to the population. But here the impact of the second factor will 
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be negligible, but the first and third will be operative throughout the en- 
tire planning pertod, Moreover, in spite of the high growth rates of the 
labor force, in the aphere of production the need to raise the level of 
housing supply and cultural and coneumer services to the population will 
have the moet essential impact on the scale and pace of development of the 
wov Lal-residential infrastructure, 


Vader the first variant for formation of the South Yakutia TPK, which calls 
for creation of independent industrial parks in Neryungri and Chul'man, 
Chul'man would become the center for inctervillage service of the population 
of these nearby elites. But mathematical-economic analysia of the results 
of solution of the problem showed that it wae permissible to buiid at Ner- 
yungri ite own complex of facilities of intervillage significance, since in 
thie case the sum total of construction and operating costes would increase 
negligibly. 


The results of solving the problem for optimalization of formation of the 
South Yakutia TPK show that there could be a shortage of its own capacities 
for generating electric power (only in the first period), for production of 
agricultural products and for repair of machines and equipment. 


The shortage of electric power in the first period could be covered from 
the capacities of the Zeyskaya GES, which would mean putting transmission 
Lines between Tynda and Neryungri into service in good time. In subsequent 
periode the need for electric power of all the projects of the South Ya- 
kutia TPK would be covered by putting successive phases of the capacities 
of the Neryungrinskaya GRES on line. The shortage of farm products would 
presumably be covered by importation from other regions of the country. 

The intended construction of two relatively large repair enterprises at 
Neryungri and Chul'man would not meet the needs of all production opera- 
tions of the complex for machine and equipment repairs. Additional studies 
are therefore needed to settle the question of making up this shortage. 


Use of a linear dynamic model to optimalize the spatial structure of the 
South Yakutia TPK thus made it possible to furnish a preliminary assessment 
of the variants for location of the Far Eastern metallurgical plant, to ex- 
amine the process of ‘ormation of the economy of Southern Yakutia and to 
discover additional po.cential for improved use of physical resources and 
labor resources assigned to its development. 








ASPECTS OF DEVELOPMENT OF THE PRODUCTIVE 


DYNAMIC PATTERN OF EMPLOYMENT, LABOR PRODUCTIVITY AND FIXED ."RODUCTIVE CAP- 
ITAL IN STBERIA'S LNDUSTRIAL SECTOR 


Novosibirsk LZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR=<SERLYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 105-112 
|Paper’ by T. B. Baranova, Inetitute for Economics and Organization of In- 
dustrial Production of the Siberian Department of the USSR Academy of Sci- 
ences, Novosibirsk) 


[Text] The growth of the number of industrial production personnel in Si- 
beria in the 1961-1975 period almost coincided with the growth for the USSR 
as a whole (1.49= and 1.47-fold, respectively), but there was a rather ap- 
preciable difference between them if the growth rates are taken by 5-year 
periods. Only in the Eighth Five-Year Plan did the growth rate of indus- 
trial personnel in Siberia exceed the national growth, the difference being 
3.8 percentage points. In the seventh and eighth five-year plans, on the 
other hand, the difference to the advantage of the USSR was 3.0 and 5.9, 
respectively. Consequently, a particularly noticeable slowing down of the 
growth of industrial production personnel in Siberia as compared to the 
USSR as a whole occurred in the Ninth Five-Year Plan. 


In the industrial sector of the USSR the number of production personnel 
showed the highest growth rates in the chemical and petrochemical indus- 
tries, machinebuilding, electric power industry, the food industry and the 
building materials industry. In Siberia the growth rate of the number of 
industrial production personnel was higher than the national rate in the 
chemical and petrochemical industries and in machinebuilding; it was some- 
what lower in light industry and ferrous and nonferrous metallurgy, though 
the growth rates of the number of industrial production personnel were 
higher in Siberia thin for the USSR as a whole in the last three industries. 
In Siberia's fuel industry the number of production personnel increased 7 
percent between 1960 and 1975, whereas in the country's fuel industry the 
number of industrial personnel dropped 6.6 percent in that period. Conse- 
quently, the chief difference in the dynamic pattern of employment in the 
industrial sector of Siberia as compared to that of the USSR is the faster 
growth of the number of persons employed in raw materials industries, which 
reflects Siberia's enhanced role in national production of the products of 
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these industries, The dynamic pattern of the number of persons employed in 
the industries of the two economic regions differs noticeably in the period 
under review,’ Whereas for the industrial sector as a whole the number of 
industrial production personnel increased practically the eame (1.49=fold) 
in the Weet Siberian and East Siberian regions, there ia a noticeable dif- 
ferentiation of the principal industries with respect to the growth rates 
of employment. The largest increase of the labor force in the 1961-1975 
period, in a breakdown by consolidated industries, was in the chemical and 
petrochemical industries (2.4-fold in Weat Siberia and 1.9=-fold in Bast Si- 
beria) and machinebuilding (1.8= and 1.9-fold, respectively). The drop in 
the number of industrial production personnel in nonferrous metallurgy and 
the timber industry of West Siberia was accompanied by a noticeable in- 
crease in these same industries in East Siberia (1.5= and 1.3-fold, respec- 
tively). We should note the higher growth rates of the number of indue- 
trial production personnel in the electric power industry and fuel industry 
of Weet Siberia as compared to East Siberia. 


On the whole the changes in the distribution of labor force among Siberia's 
industries coincide with analogous changes in gross output. 


The growth rates of employment in the industries of Siberia, just as in the 
USSR ae a whole, were considerably lower than the rates of increase of the 
volume of production in the respective industries. A sizable share of the 
growth was achieved by raising labor productivity. In Siberia's industrial 
sector labor productivity increased to a larger extent over the period un- 
der review than in the industrial sector of the USSR as a whole; moreover, 
the highest growth rates over this period were maintained in East Sileria. 
Below we give the growth rates of labor productivity (based on gross output) 
in percentages relative to 1960.’ 


1965 1970 1975 
USSR 126 166 221 
Siberia 128 17] 236 
West Siberia 122 160 223 
Rast Siberia 139 193 261 


The level of labor productivity in the industrial sector of Siberia (based 
on gross output) was 95 percent of the all-union level in 1960; in 1975 it 
already exceeded the latter by 2 percent. 


As in the USSR as a whole, so in Siberia the growth rates of the capital- 
worker ratio exceeded the growth rates of labor productivity in all indus- 
tries (except for the chemical and petrochemical industry in Siberia) (Ta- 
ble 1). 


A comparison of the levels of the capitai-worker ratio in the industries of 
the USSR and Siberia in 1960 and 1975 reveals substantial changes in their 
relationship. Whereas in 1960 the capital-worker ratio in Siberian industry 
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@e 4 whole wae at the average union level, in 1975 it alrwady exceeded the 
average union level by 4 percent. In only three industries in 1960 (chem 
Leal and petrochemical, machinebuilding and building materials) was the 
level of the capital-worker ratio higher than the average union level (it 
wae particularly high in the chemical industry, double the average union 
level). In all the other industries the level of the capital-worker ratio 
was coneiderably lower than the industry average for the USSR ae a whole, 
The largest lag behind the average union level on the basis of thie indica- 
tor wae recorded by the fuel industry (5; percent), the food industry (70 
percent) and light industry (79 percent). In 1975 the level of the capital- 
worker ratio in all industries of Siber‘a exceeded the average level of the 
respective industry for the country as a whole. One exception was the food 
industry, in which the level of the capital-worker ratio increased only 
wlight.y toward the average union level over the period in question (in 
1975 it reached 76 percent). 


Table 1. Growth Rates of Labor Productivity and the Capital-Worker Ratio 
(1975/1960, in percentage) 


Labor Productivity Capital-Worker Ratio 





Industry USSR Siberia USSR Siberia 
Industrial sector as a whole 221 236 273 465 
Electric power industry 223 M2 05 43) 
Fuel industry 278 338 346 644 
Ferrous metallurgy 201 177 276 425 
Chemical and petrochemical 

industry 296 298 336 167 
Machinebuilding 302 258 233 243 
Timber and lumber industry 208 203 299 424 
suilding materials industry 246 220 19 275 
Light industry 168 194 262 389 
Food industry 185 167 258 282 


The level of the capital-worker ratio achieved in the fuel industry, the 
timber and lumber industry and ferrous metallurgy was the highest by com- 
parison with the average national level of the respective industry. The 
capital-worker ratio based only on the value of the active portion of fixed 
productive capital--machines and equipment--rose to a greater extent in Si- 
beria's industrial sector over the period under review than the same indi- 
cator for the industrial sector of the USSR as a whole. Whereas in 1960 
the level of the capital-worker ratio (based on the value of machines and 
equipment) in Siberia'’s industrial sector exceeded the union level only 1.8 
percent, in 1975 ‘t already exceeded it by 60 percent.* 


The dependence of the growth of labor productivity on the rise of the capi- 
tal-worker ratio was as follows in the industrial sector of Siberia between 
1961 and 1975: Y/L = 1.003 (K/L)°-7!°5, Consequently, under those condi- 

tions a change of 1 percent in the capital-worker ratio yields a 0.71 
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percent increase in labor productivity: 0.72 im Weat Siberia and 0.70 in 
faet Siberia, 


Over the l5=year period under consideration the value of fixed productive 
capital in the industrial sector of Siberia increased 4.89-fold, whereas in 
the industrial sector of the entire country it increased 3,86-fold. At the 
same time the rate of growth of the value of fined industrial productive 
capital was higher in East Siberia (5.46-fold).° 


In the industrial sector of the USSR ae a whole, in the industrial sector 
of Siberia as a whole and in that of ite eastern portion we see a tendency 
toward lower average annual growth rates of the value of fixed productive 
capital from one 5-year period to the next (see below). In the industrial 
sector of West Siberia the pattern of average annual growth rates of the 
value of fixed productive capital is somewhat different: the highest aver- 
age annual growth rate occurred in the Ninth Five-Year Plan: 


1961-1965 1966-1970 1971-1975 1961-1975 


USSR 10.9 8.7 8.6 9.4 
Siberia 11.8 10.8 10.8 11.2 
Weat Siberia 10.8 9.8 11.0 10.5 
Rast Siberia 13.3 12.0 10.6 12.0 


The fact that the industrial sector of Siberia has had higher growth rates 
of the value of fixed productive capital than the union as a whole has in- 
creased Siberia's relative share of the volume of fixed productive capital 
of the USSR's entire industrial sector. The tendency toward a gradual in- 
crease in Siberia's share in the value of all-union fixed industrial pro- 
ductive capital can be traced over this entire period. The relative share 
of Siberia (in percentage) in union increments of the value of fixed indus- 
trial productive capital has been increasing noticeably: 


1961-1965 1966-1970 1971-1975 1961-1975 








USSR 100.0 100.0 100.0 100.0 
Siberia 9.6 11.9 13.1 11.9 
West Siberla 5.1 6.1 7.3 6.4 
Eaet Siberia 4.5 5.8 5.8 5.5 


The average annual growth rates of the value of fixed productive capital 
(over the 5-year period) have as a rule been higher in the industries of 
Siberia than in the respective industries of the USSR as a whole. Excep- 
tions are machinebuilding in the food industry in the Seventh Five-Year 
Plan and the building materials industry in the eighth and ninth five-year 
plane. Ae for the chemical and petrochemical industries, these are the 
only industries where the average annual growth rate of the value of fixed 
productive capital has been lower than the all-union rates over the entire 
period. 
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The predominant share of the extractive industries is a pocullarity of the 
industrial structure of the fixed productive capital of Siberian industry. 
Yor inetance, the share of the fuel industry in the value of fixed produc- 
tive capital of the Industrial sector increased substantially by 1975, 
whereas for the USSR as a whole we have seen a decline in the share of this 
induatry. On the other hand, whereas the country's industrial sector is 
typifled by a atuble growth of the relative share of machinebuilding in the 
value of total fixed industrial capital, in Siberia this has not been noted. 
By contrast with the industrial sector of the USSR, in Siberia there was an 
increase in the share of light industry in the value of this capital, which 
regulted from an increase in the production capacities of this industry 
primarily in Kast Siberia. A manifestly adverse tendency in the structural 
changes taking place in the industrial sector of Siberia over the period 
under review is the gradual drop in the share of the chemical and petro- 
chemical industries and building materials industry in the value of fixed 
productive capital. 


A noticeable portion of the all-union growth of the value of fixed produc- 
tive capital is accounted for by Siberia in such industries as the timber 
and lumber industry, the fuel industry, and the electric power industry; a 
very emall share is accounted for by its food industry. 


The fact that the value of fixed productive capital increased faster than 
the volume of production caused a drop in the output-capital ratio in Si- 
berlan industry. By the beginning of this period the output-capital ratio 
in Siberian industry was almost equal to the average union level, and in 
1975 the gap was already 24 percent. Every year the output-capital ratio 
has been dropping an average of 2.3 percent: 2.6 percent in the industrial 
sector of East Siberia and 2 percent in West Siberia. 


Among the factors bringing about this drop in the output-capital ratio we 
should mention first of all structural shifts (a rise in the relative share 
of capital-intensive industries) and the low efficiency of technical prog- 
ress and capital construction. A lengthening of construction times, an in- 
crease in the volume of unfinished construction, and a rise in the esti- 
mated cost of projects--all of this has tended to make fixed capital more 
expensive without a corresponding increase in its return. Over the last 
three 5-year periods the share of partial construction in the total size of 
productive capital investments of Siberia increased from 11.3 in the Seventh 
Five-Year Plan to 12.3 percent in the ninth. Im the Ninth Five-Year Plan 
construction work representing partial completion constituted 5.2 billion 
rubles of capital investments.°® 


The share of capital investments in Siberia's industry and in the industry 
of the entire country has been growing with each successive 5-year plan: 
in the Ninth Five-Year Plan it rose 6.6 percentage points over the seventh. 
The reason for this is primarily the substantial rise of capital invest- 
ments in Siberia's fuel industry (the share of the fuel industry in total 
capital investments in Siberia's industrial sector was more than twice as 
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great in the Ninth Five-Year Plan as in the seventh). Siberia's share in 
the total volume of capital investments in the fuel industry of the entire 
country wae threefold larger in the Ninth Five-Year Plan than in the sev- 
enth and obtained one-fourth of the capital investments in that entire in- 
dustry. 


The dynamic pattern of the sectoral distribution of capital investments in 
Siberla's industry differs notably from the all-union pattern. Whereas ma- 
chinebuilding hae the largest share in capital investments in the indua- 
trial sector of the USSR as a whole, in Siberia this industry has a very 
emall share. In the industrial sector of the USSR the share of the elec- 
tric power industry has been increasing from one five-year plan to the 
next. The opposite tendency is typical of Siberia. As a result Siberia's 
share in capital investments in the USSR's electric power industry in the 
Ninth Five-Year Plan proved to be 8.3 percentage pointe less than in the 
seventh. The share of investments in ferrous metallurgy is lower in Sibe- 
ria than in the country as a whole; the pattern of its change in Siberia 
has aleo differed from the all-union tendency: in USSR industry the share 
of ferrous metallurgy dropped in the Eighth Five-Year Plan, but rose in the 
ninth; in Siberia, however, it has been dropping from one 5-year period to 
the next. A similar pattern of change pertaining to the industry's share 
in total capital investments in the industrial sector has been inherent to 
the chemical and petrochemical industries, the building materials industry 
and food industry of Siberia, for which we cannot find justification. 


Tardy renewal of the active part of fixed productive capital at existing 
enterprises should be seen as one of the reasons bringing about the drop in 
the output-capital ratio in the industrial sector. 


In the seventh through the ninth five-year plane the average annual growth 
rates of the active part of fixed productive capital in the industrial sec- 
tor of the USSR exceeded those of fixed productive capital as a whole. In 
Siberian industry there was a different relationship in the growth rates of 
total fixed productive capital and ite active part. Below we give the co- 
efficients of the difference by which the annual growth rates of fixed in- 
dustrial productive capital exceeded the growth rates of its active part. 

















Year USSR Siberia Year USSR Siberia Year USSR Siberia 
1961 0.960 0.993 1966 1.013 0.984 1971 1.027 1.023 
1962 1,000 1.002 1967 1.011 0.994 1972 1.028 1.002 
1963 1.137 0.977 1968 1.004 1.003 1973 1.048 0.993 
1964 0.920 1.020 1969 1.014 1,008 1974 1.004 0.983 
1965 1.006 1.014 1970 1.015 0.987 1975 1.019 0.992 


The share of the growth of the value of the active part in 
the value of the total productive capital of Siberian industry was 35.1 
percent in 1961 and only 31.9 percent in 1975. 
eart of capital slightly exceeded the growth rates of its active 
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the growth of 


The growth rates of the 








part. As « result the distribution of fixed productive capital in Siberlan 
industry as a whole and in the industry of each of its two economic regions 
has been deteriorating (Table 2). And whereas in 1960 the relative share 
of the active part in the value of fixed productive capital of Weat Siberia 
colneided with the nationwide level, in 1975 the gap was 2.3 percentage 
pointe, and in the induatry of Bast Siberia the gap increased over that 
same period from 2.3 points in 1960 to 6 points in 1975, 


Table 2. Relative Share of Machines and Equipment in the Value of Fixed 
Productive Capital of the Industrial Sector 








Year USSR Siberia West Siberia Bast Siberia 
1960 33.3 32.9 4.0 31.3 
1961 33.7 32.7 33.7 31.4 
1962 4.0 32.8 33.0 32.4 
1963 33.0 32.0 33.5 29.9 
1964 4.0 32.6 M2 30.5 
1965 4.0 33.0 4.6 31.0 
1966 %4.0 32.6 4.4 30,2 
1967 %.0 32.4 %4.2 30.1 
1968 4.0 32.4 4.3 30,2 
1969 4.6 32.7 % 8 30,2 
1970 4.8 32.3 %4.0 390.3 
1971 35.3 33.1 4.9 30.9 
1972 35.3 33.1 4.9 31.0 
1973 35.9 32.9 4.7 30,7 
1974 36.1 32.3 %.3 29.9 
1975 36.0 32.0 33.7 30.0 


It is very important to improvement of the distribution of fixed industrial 
productive capital to write off old machines and equipment in good time, to 
carry out timely reconstruction projects and replace obsolete machines and 

equipment, and to make the optimum distribution of funds between major re- 

paire and replacement. 


An analysis of the distribution of depreciation deductions in the indus- 
trial sector of the USSR and Siberia shows a higher share of major repairs 
in the depreciation deductions in Siberian industry and a weak tendency to- 
ward an increase in the share of deductions for replacement by contrast 
with the industrial sector of the USSR as a whole (Table 3). Attention is 
drawn to the particularly unfavorable situation in the industrial sector of 
East Siberia, where the share of major repairs and depreciation deductions 
even increase somewhat by the end of the period under consideration. The 
tendency outlined in the Eighth Five-Year Plan to increase the overall rate 
of depreciation in Siberian industry did not persist in the Ninth Five-Year 
Plan, and in this period we observe a drop in the rate of depreciation both 
in the industry of Siberia as a whole and in its regions (Table 4). These 
tendencies are the reason why efficiency in utilization of capital is drop- 
ping off. 
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Table 3. Relative Share of Deductions for Full Replacement and Major Re- 
pair of Fixed Productive Capital in Depreciation Deductions in 
the Industrial Sector, in percentage 





1965 ee a 1975 
For Full For Major For Full For Major 
Replacement Repaire Replacement Repairs 
USSR $4.1 45.9 61.0 39.0 
Siberia 53.4 46.6 52.0 48.0 
Weet Siberia 53.9 46.1 54.9 45.1 
Raet Siberia 52.9 47.1 §2.7 47.3 


Table 4, Depreciation Deductions in the Industrial Sector (Relative to the 
Value of Average Annual Fixed Industrial Capital, in percentage) 


USSR Siberia West Siberia East Siberia 


1965 
Total 7.4 7.3 7.6 6.8 
Breakdown: 
For full replacement 4.0 3.9 4.1 3.6 
For major repaire 3.4 3.4 3.5 3.2 
1970 
Total 7.4 7.7 7.7 7.7 
Breakdown: 
For full replacement 4,0 4.1 4.1 4.1 
For major repairs 3.4 3.6 3.6 3.6 
1975 
Total 7.7 7.5 7.1 7.4 
Breakdown: 
For full replacement 4.7 3.9 3.9 3.9 
For major repairs 3.0 3.5 3.2 3.5 


Accelerated development of the fuel industry and above all petroleum pro- 
duction has had a noticeable impact on indicators of labor productivity and 
the output-capital ratio in Siberian industry and the industry of West Si- 
beria in particular. For instance, omission of the fuel industry lowers 
the growth rate of labor productivity between 1960 and 1975 by 10 points 
and the capital-worker ratio by 18 points and reduces the rate of reduction 
of the output-capital ratio by i point. Omission of petroleum production 
brings about a still larger change in these indicators: labor productivity 
drops 11 points, the capital-worker ratio 26 points, and the drop in the 
Output-capital ratio is etill smaller. Moreover, omission of the fuel and 
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petroleum industries from the figures for 1965 did not make a difference, 
and omission of the fuel industry even somewhat improved those indicators. 
The same results are obtained by calculations of the indicators for the in- 
dustry of Weat Siberta if we omit Tyumenskaya Oblaac. 


Thue the principal difference in the dynamic pattern of the aize of the la- 
bor force and the value of fixed capital in Siberian industry is that they 
are growing faster in the extractive industries. 


FOOTNOTES 


1. Procedures for discovering development trends and the advantages and 
shortcomings of the various methods have been set forth in detail in 
the following places: Anchishkin, A. I., "Prognozirovaniye rosta 
soteialisticheskoy ekonomiki" [Forecasting the Growth of a Socialist 
Economy), Moscow, Ekonomika, 1973; Chetyrkin, Ye. M., "Statisticheskiye 
metody prognozirovaniya” [Statietical Methods of Forecasting), Moscow, 
Statistika, 1977. The calculations were made according to a program of 
T. P. UL'yanova entitled "Selection of Tendencies and Forecasts," 
worked out in IEiOPP SO AN SSSR. See "Statisticheskiye algoritmy i 
programmy" [Statistical Algorithms and Programs], edited by M. F. 
Borodkin and M. L. Lukatskaya, Novosibirsk, 1970. 


The program makes it possible to select the best of 15 functions. The 
principal quantitative criterion governing selection of the right type 
of function of the trend was the minimum of residual dispersion and the 
ratio of residual to original dispersion. Below we will give the prin- 
cipal statistical characteristics of the regression equations derived 
in this project--the mean square errors (S,, 5S), the magnitude by which 
the values of the regression coefficients exceed their mean square ecr- 
rors (Tg, Th), the mean value of the indicator being studied (¥), the 
deviation from the mean value (Sy), the value of the standard error of 
estimate (S.6¢) of the equation of trends and the correlation coeffi- 
cient (R): 


Sas Sb % Sost ¥ Sy R 
0.0002 -4.36 0.0039 12.64 0.0168 1.279 =O.1517 O.995 (1) 
0.0002 5.54 0.0037 14.16 0.0162 1.285 0.1596 0.996 (2) 
0.0002 -2.51 0.0038 10.61 0.0185 1.268 0.1531 0.994 (3) 
0.0003 13.76 0.0050 4.22 0.0220 1.558 0.4271 0.999 (4) 
0.0006 12.19 0.0104 2.36 0.0651 1.894 0.7210 0.998 (5) 
0.0006 20.16 0.0110 4.07 0.0461 2.232 0.9184 0.999 (6) 
0.0008 14.08 0.0149 1.23 0.0645 2.349 1.0880 0.998 (7) 
0.0005 24.16 0.0103 4.91 0.0652 2.191 0.9041 0.999 (8) 


All these equations of the trends are significant with a probability of 
error of less than 5 percent and are, then, usable for economic analy- 
sis. 
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The variation of the index numbers of the growth of the number of pro- 
duction personnel in Siberian industry te approximated by this second- 
degree polynomial: 


L = 0,952 + 0.049 = 0.001t?. 


Whereas at the outset of the period the annual growth of the labor 
force was 4.7 percent from the 1960 level, at the end of the period it 
was only 1.3 percent. The average annual absolute growth of the labor 
force dropped 0.2 percent from the initial level. The change in the 
index numbers of the growth of the number of production personnel in 
the industrial sector of the two regione of Siberia is described by 
these polynomials: 


L = 0,943 + 0.053t = 0.001t* for West Siberia and 
L © 1,122 + 0.072t = 0.0005t2 for East Siberia. 


On the basis of these polynomials it becomes clear that the annual drop 
in the absolute growth of the number of production personnel in the in- 
dustry of West Siberia was 0.02 percent of the initial level between 
1961 and 1975, and in the industry of East Siberia it was 0.1 percent. 


The calculations were made according to the data of the statistical 
yearbooks "Narodnoye khozyaystvo SSSR" [USSR National Economy] for the 
respective years. 


The dynamic pattern of productivity and the capital-worker ratio in Si- 
beria's industrial production in the 1961-1975 period is approximated 
quite well by the following functions: 


Y/L = 1.0096 + 0.0212t + 0.0039t* and (4) 
K/L © 1.0066 + 0.0245t + 0.00732 (5) 


in which Y--gross output of the industrial sector, K--value of fixed 
industrial productive capital, L--number of industrial production per- 
sonnel, 


Comparison of these two functions makes it possible to discover that 
the capital-worker ratio is growing faster than labor productivity. 

Yor instance, whereas on the average over the period the annual in- 
crease in the growth of gross output per worker was 0.8 percent from 
‘rhe 1960 level, the annual increase in the growth of the value of fixed 
»roductive capital per worker was 1.4 percent. 


he rate of increase of the value of fixed productive capital for the 
ndustrial sector of Siberia is approximated quite well by a second- 
yrder parabolic equation 
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7. 


K = 1.000 + 0.064e + 0.0122 (6) 


which characterizes the accelerating growth of the volume of capital. 
The annual rate of growth calculated from the trend was 7.0 at the be- 
ginning of the period and 9.6 percent at the end, The magnitude of the 
absolute growth of the value of capital increased 5.3-fold over the pe- 
rlod under consideration. The absolute growth in 1975 was 40.2 percent 
of the 1960 level. The absolute growth of the value of capital in- 
creased over the period at an average annual rate ot 2.4 percent against 
the value of capital in 1960. This growth is distributed as follows 
between the regions: the share of West Siberia is 58.5 percent and 

that of East Siberia 41.5 percent. 


The dynamic pattern of the growth of the value of fixed productive cap- 
ital in the regions of Siberia ise described by the following equations: 


K © 1,068 + 0.019t + 0.012t? for West Siberia and (7) 
K = 0,904 + 0.08t + 0.013% for East Siberia. (8) 


The principal difference between the trends reflecting the dynamic pat- 
tern of capital in West and East Siberia lies in the different tenden- 
cles of variation of the rates of annual growth. In the industrial 
sector of West Siberia there was a growth of the theoretical annual 
growth rates (from 5.0 percent in 1961 to 9.6 percent in 1975), whereas 
in the industrial sector of East Siberia this indicator dropped (from 
11.9 percent in 1961 to 9.6 percent in 1975). Though the average value 
of the annual increase of the absolute growth of the value of capital 
was 2.4 percent of the value of capital in 1960 in both cases, the ab- 
solute growth was higher in the industrial sector of West Siberia. 


"Razvitiye narodnogo khozyaystva Sibiri" [Economic Development of Sibe- 
ria}, Novosibirsk, Nauka, 1978, p 78. 


Sitin, V. K., amd Yakovets, Yu. V., "Ekonomicheskiy mekhanizm povyshe- 
niya effektivnosti proizvodstva'" [Economic Mechanism for Raising Pro- 
duction Efficiency], Moscow, Ekonomika, 1978, p 181. 
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PROBLEMS OF THE ECONOMIC AND SOCIAL DEVELOPMENT OF THE SOUTH OF WEST SIBERIA 


Novosibirsk IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR~--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 112-121 


[Paper by D. R. Bogorad, TsENII [Central Scientific Research Institute of 
Economics] of RSFSR Gosplan, Moscow] 


[Text] Most economists engaged in studies of the Siberian economy,* in- 
clude Kemerovskaya and Novosibirskaya oblasts and Altayskiy Kray in the re- 
gion referred to as the south of West Siberia. In the size of its gross 
social product this region exceeds the Volgo-Vyatskiy, Central Chernozem 
and East Siberian economic regione, it is characterized by a higher level 
of industrial development, and it has a large concentration of urban popu- 
lation. 


In the years of Soviet power an exceedingly large industrial region with a 
highly advanced agriculture has been built in the south of West Siberia. 
The sectors and industries which represent the specialization of the south 
of West Siberia mainly took shape in the prewar period and have performed 
the task of providing the European regions and the Urals with fuel, power 
and metal. During World War II the machinebuilding industry made its ap- 
pearance here (because of the evacuation of a number of enterprises from 
the west) along with a number of other manufacturing industries, which be- 
came concentrated alongside the major sources of raw materials and energy. 


In the period of formation of the economic complex in the south of West Si- 
beria this tradition brought a noticeable benefit. It guaranteed a saving 
on capital and operating costs by comparison with "piecemeal" location of 
enterprises and brought social amenities to the large cities. But as time 
passed, especially in the postwar period, its adverse aspects began to show 
thems«lves as well--the lag of the industrial development of the small ur- 
ban s.ttlements which have favorable preconditions for industrialization, 
and the nonoptimum interregional connections among the manufacturing indus- 
tries that constitute specialization. Delivering the smaller portion of 

« "“Ekonomichesktye problemy razviti Sibiri” [Economic Problems of Siberian 
Development], Novosibirsk, Nauka, 1974, pp 109-110. 
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its output to this zone (including its own territory), the region exported 
the bulk of its output to the European and Urals zones, which in turn was 
the predominant source for meeting the needs of the east of the republic. 
Consequently, between east and west there were constant large-scale cross 
hauls of products of one and the same industries, not uncommonly products 
even of the same designation, though with different performance character- 
istics. This resulted in sizable transportation costs, a heavy load on 
rolling stock, and a noticeable drop in production efficiency in the east- 
ern zone of the republic. 


The tasks of comprehensive economic development in the souch of West Sibe 
ria also necessitate correction of another major shortcoming--the lag of 
the material and technical base in the construction industry, which has re- 
sulted in a scattering of operations over numerous projects and a large 
volume of unfinished construction carried over from one 5-year period to 
the next. 


Moreover, because of underutilization of the productive capital which has 
been built, the output-capital ratio has shown a tendency to decline: it 
dropped 26.3 percent between 1960 and 1975. 


Highly developed agriculture is the basic branch of the region's agroindus- 
trial complex. But the rise in the yields of crops and the higher produc- 
tivity of animal husbandry depend to no small degree on weather conditions. 
That is why one of the most important tasks facing the region is to build 
stable cropping, to furnish the proper capacities to the industry process- 
ing agricultural products, and to improve the transport, storage and deliv- 
ery of these products to the consumer. 


Correction of these shortcomings is an urgent task of mltiannual planning. 
The sizable economic potential already built in the south of West Siberia 
must be borne in mind in drafting the region's plan of economic and social 
development, and a determination must also be made as to which sectors of 
the economy need to be developed within it. In the llth Five-Year Plan no 
important changes were planned in the structure of the region's economy, 
but measures to raise its efficiency were to be accomplished mainly thanks 
to the industries representing specialized production as well as by devel- 
oping the branches of material production and the social infrastructure 
that round out the complex. 


At the present time the industries representing the specialization of the 
south of West Siberia are the coal industry, metallurgy, machinebuilding 
and the chemical industry. These industries account for two-thirds of the 
gross Output of the region's industrial sector and about 70 percent of the 
fixed productive capital and industrial personnel. 


There is no doubt of the advisability of a further sizable development of 


the coal industry of the Kuzbass. It is based on the tremendous size of 
the coal resources favorable for commercial development (more than 46 
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percent of union reserves), by the high quality of the coals, by the great 
diveraity of their physical and chemical composition, and by the shallow 
location of the coal seams (thicker than in the Donbass). The imputed 

cout of mining | ton of Kugbass coal in a long-range projection ia barely 
halt that of Donetak coal, which justifies the long-distance shipment of 
Kusbase coal and guarantees the economic efficiency of ite extensive use in 
the European part of the country. 


because of a certain lag in construction of new enterprises and expansion 
of existing ones the Kuzbase' most important task in the llth Five-Year 
Plan ie to lay a large foundation for the growth of production capacities 
for future use. For instance, construction will presumably begin on the 
Taldinskiy coal basin in Yerunakovekiy Rayon, the largest in the Kuzbass, 
where coking coals predominate, where open-cut mining is possible, and 
where the reserves are equal to those of the Donbass. The projected output 
of the mine is 30 million tone. Construction of a number of major bene- 
ficlating milla--Prokop'yevek, Taldinskiy, Krasnobrodskiy, the second phase 
of "Sibir'," and Raspadskiy--is proposed for fuller enrichment of the mined 
coal, 


Thanks to the inexpensiveness of the Kugnetsk coking coals it is economi- 
cally advantageous to produce ferrous metals in the south of West Siberia. 
The production cost of finished rolled products is lower at the West Sibe- 
rian Metallurgical Plant (Zapsib) and the Kuznetsk Metallurgical Combine 
(KMK) than at most of che country's metallurgical plants. That accounts 
for the high urgency of the task of further enlargement of the production 
capacities of Zapsih and technical reconstruction of the KMK (operating 
since 1932) in the shortest possible time. 


In the south of West Siberia more than 90 peicent of rolled products of 
ferrous metals are produced. In the distant future the region's relative 
share will drop because of the development of ferrous metallurgy in the Far 
Fast and in Fast Siberia, but in that context the south of West Siberia 
will remain the principal metallurgical center of the republic's eastern 
zone. It is accordingly an important task of the region's ferrous metal- 
lurgy to improve the quality of the metal and to organize production of 
cold-resistant steel for the “northern version” of equipment and for con- 
struction in the Far North.* 


The production of ferrous metals will not increase in volume, but in the 
Lith F’ve-Year Plan there will be important improvements in the assortment 
of rolled products, their quality will improve, and the industry's fixed 
capitel will grow on an up-to-date technical basis. 


Zapeib's source of tron ore has remained unstable up to the present time. 
By and large it is furnished concentrates of Korshunovo ore and partly 


.— "Razvitiye narodnogo khozyaystva Sibiri" (Economic Development of Sibe- 
ria}, Novosibirsk, 1978, pp 318-319. 





Livakevek, and it also obtains raw materials from other regions: asapecifl- 
cally, in 1978 Le received 1 million tons of pellets of Kursk ore. Not all 
the tron ore delivered to the plant is of high quality, which particularly 
applies to the Lisakovek phosphorite ores. For a long time there has been 
discussion of undertaking commercial development of the deposits of high- 
yrade magnetite Lron ores of the south and southeast of Altayskly Kray, 
above all Beloretskiy and Lnskoy. The rail line from Pospelikha to the 
beloretukiy-Inskoy Mining and Ore Dressing Combine will presumably be built 
in the near future; this will provide the necessary preconditions for be- 
ginning exploitation of both iron ore deposits. The Kholzunskoye deposit 
of magnetite tron ores, which is located in the Gorno-Altayskaya Autonomous 
Ublast, bordering on East Kazakhstan, could be of commercial interest. At 
the present time it is undergoing geological-economic study; the feasibil- 
ity of commencing commercial development of this deposit will depend on the 
results of that study. 


The south of West Siberia is gaining more interregional importance for its 
coke-chemical production, which is part of ferrous metallurgy. The first 
phase of the Altay Coke and Chemical Combine, which is being built in the 
worker settlement Zarinskaya, not far from Barnaul, will go into operation. 
[te capacity (the combine's second phase is to be activated in the 12th 
Five-Year Plan) will make it one of the largest coke and chemical enter- 
prises in the country. 


More than 60 percent of the machinebuilding output of the eastern zone of 
RSFSR is produced in the south of West Siberia, and only 25 percent remains 
in the region, meeting its needs at a level of 15-16 percent. The situa- 
tion could improve through development of those fields of machinebuilding 
whose products the region's industries will be feeling a rapidly growing 
need for. The reference is to production of equipment for the petroleum 
and gus (ndustry, the coal industry, the metallurgical industry, the chemi- 
cal industry, the timber and lumber industry, the wood manufacturing indus- 
try, the electrical power industry and road construction. 


Building a sufficiently Large machinebuilding industry in the east of the 
republic to supply equipment to developing industry will take a long time. 
In the llth Five-Year Plan only partial measures can be accomplished. It 
must moreover be borne in mind that recently work has been done to respe- 
cialize a number of machinebuilding enterprises in the European regions of 
the country and the Urals to produce products needed by Siberia and the Far 
Kast, which undoubtedly will yield favorable results, but will not diminish 
the severity of this problem. Specific research showed that development of 
machinebuilding in the east of the republic for its own needs is economi- 
cally justified. Moreover, it has been proven in practice that a wide va- 
riety of machines and machinery which have not only a national, but even a 
world reputation and are exported to many foreign countries can be success- 
fully produced here. 
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It would be wine to develop machinebuilding firat in Altayakiy Kray. In 
Komerovekaya Oblast principal attention will be concentrated over the next 
two or three 5-year periods on the principal industries=-the coal industry, 
the metallurgical industry, and the chemical industry, ae well as on elimi- 
nating the lag of the construction and building materiale industry, thermal 
electric power production, and the infrastructure of the nonproductive 
aphere. 


In Novoeibirskaya Oblast technical reconstruction of enterprises in machine 
tool building and inetrumentmaking and enterprises for production of elec- 
trical, radio and electronic and automation equipment will assume particu- 
larly great importance in this period. In the very near future the manu- 
facture of high-capacity metal-cutting machine tools, forging and pressing 
equipment and automatic production lines with programmed control should in- 
crease substantially here, and there is to be expansion of the production 
of tank trucks for transport of petroleum products and production of prod- 
ucts used in more than one industry and throughout the entire machinebuild- 
ing industry. Performance of these measures limits the possibilities of 
developing the machinebuilding industry in Kemerovskaya and Novosibirskaya 
oblasts on the basis of new construction in the near future. 


The prerequisites for solving this problem are more favorable in Altayskiy 
Kray. Here a number of enterprises of the industry are also to undergo re- 
construction, but the kray still has a labor supply and industrial sites 
located at points of intersection of rail lines and waterways that make it 
possible to build up major industrial centers. Machinebuilding will be- 
come the most important industry in which the kray specializes and with 
which prospects for development of its productive forces are most closely 
bound up. 


The location of the south of West Siberia in the basin of the upper flow of 
the Ob’ limits growth in the region of the capacities of the chemical in- 
dustry for production of intermediates. The leading centers of the indus- 
try--Kemerovo and Barnaul--are related to one another in their production 
technology. The Kemerovo Chemical Complex, where the entire production of 
ammonia, nitrogen fertilizers, synthetic resins and plastics, synthetic 
dyes and caustic soda is entirely concentrated, occupies first place in the 
scale of development. The intended reconstruction and expansion of produc- 
tion at a number of enterprises will considerably increase the potential of 
the chemical industry in the Kemerovo Complex, but a subsequent growth of 
the industry's capacities through new construction and expansion of exist- 
ing enterprises could have an adverse impact on the environment. 


The same limiting approach in examining prospects for development of the 
chemical industry is also justified with respect to che city of Barnaul, 
where this industry is represented by enterprises for production of tires, 
lampblack, technical rubber and asbestos products and man-made fibers, en- 
terprises which use raw materials and intermediates shipped in. Some of 
these enterprises are in need of technical reconstruction in order to raise 
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labor productivity and improve product quality. The prospects for growth 
of the capacities of the chemical industry in Altayskiy Kray are justified 
only if fuller use te made of ite principal natural raw material--the com- 
mon @alt of the Kulunda Lakes, In the llth Five-Year Plan there is good 
reason for planning the organization of the production of potassium sul- 
fite==-the firet in the eastern sone of the RSFSR--on the basis of that 
source, 


Coal chemistry will develop in Altayekiy Kray over the long run ae a part 
of the coke and chemical combine, but on a modest scale, since the projec- 
tion here is for the coke-gas to be used mainly for generating power in 

the thermal electric power station. To a limited extent this industry wili 
continue to exist at the coke and chemical enterprises of the metallurgical 
plants of the Southern Kuzbase as well, 


Large-scale development of coal chemistry is possible in the more remote 
future on the western flank of the Kansk-Achinsk basin in connection with 
solving the problem of power-chemical processing of Kansk-Achinsk coals by 
burning them in magneto-hydrodynamic generators in which the thermal energ) 
will be converted to electric power. This process is now in half-scale op- 
eration.* 


Among the branches of material production to round out the complex we should 
identify first of all the building materials industry and construction in- 
duetry, 1.@., the material and technical base of construction. In the near 
future the material and technical base of construction in the south of West 
Siberia needs to be developed at a higher pace than previously. It is an 
important task to improve the qualitative indicators of the material and 
technical base of construction--improved strength of reinforced concrete, 
extensive use of heating elements in roof slabs, of panels, of facing prod- 
ucts, of Lightweight porous and high-strength fillers, of dressed rock prod- 
ucts, of finishing materials made from marble and granite, of decorative 

and acoustic panels, and of polymer materials. Scrap and waste of mining 
and metallurgical enterprises and power stations, which are practically in- 
exhaustible in the south of West Siberia, should also be used for structural 
purposes. Conversion of construction to industrial methods is an acute 
problem in the region. 


The electric power industry of the south of West Siberia is faced with the 
tasks of a further enlargement of capacities for generation of electric 
power and thermal energy. Alleviating the existing strain on the power 
budget and satisfying the additional needs of the developing economy can be 
achieved in the near future primarily by expanding existing thermal elec- 
tric power stations, most of them operating as part of the Siberian Unified 
Electric Power System. Preparatory work has been undertaken toward con- 
struction of the Krapivinskaya Hydropower Station on the Tom River, which 


* Chirkov, Yu., "A Variant for the 'Sibir'' Project," SOTSIALISTICHESKAYA 
INDUSTRIYA, 3 September 1978. 
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would have @ capacity of 300,000 kw. It would improve the hydrological re- 
gime of the Tom--the Kuzbaea' principal waterway. 


Formation of a new electric power complex on the weetern flank of the Kanek- 
Achinek baein is planned in the more remote future; because of the inexpen- 
siveness of the electric power it would become the basis for building en- 
ergy~intensive industry there. It is possible to make some progress along 
those lines in the l2th Five-Year Plan. 


Such industries ae light industry, the food industry, the timber and lumber 
industry, and wood manufacturing also perform the functions of rounding out 
the complex in the south of West Siberia in that they produce products pri- 
marily for local consumption, though some of the subindustries in this group 
do manufacture products for consumption outside the region. These include 
production of cotton, melange, curtain tulle, porcelain and butter and 
cheese. The first two types of production operations, which arose in Bar- 
maul back before the war, were built in order to meet the needs of Siberia, 
but most of the products they produced were shipped to the European re- 
gions. This situation has persiated to a considerable extent even up to 
the present in epite of the altered pattern of local demand. Consequently, 
the task consists of reorienting sales toward the Siberian consumer. Cur- 
tain tulle production, built in the postwar period at Gorno-Altaysk, was 
oriented toward shipment of products to the European regions of the country 
though there was an acute shortage of them in Siberia. This orientation 
should also be changed to the advantage of the Siberian consumer. 


Because some of the productive capital of the cotton and melange combines 
is ~hysically worn out and obsolete, they are to undergo technical recon- 
struction in the near future, which will enlarge the volume of production 
somewhat. But there are no foundations for further extensive development 
of light industry in the south of West Siberia. It is better to ship in 
products of the specialized enterprises of the European regions of the 
country in view of the negligible share of shipping costs (between 1 and 5 
percent) of the value of the product at the place of consumption, the fact 
that ite high quality ie guaranteed, and that the reaction to altered de- 
mand will be responsive. The supply of female manpower would be better em- 
ployed in the social infrastructure; the steady rise in its level has great 
importance. 


The favorable prospects for development of meat and dairy animal husbandry 
in the Barabinskaya Forest Steppe and in the floodiands of the Ob' River 
create the prerequisites for enlarging capacities of meat and cheesemaking 
enterprises through technical reconstruction of existing refrigeration in- 
stallations and construction of new ones so that they have up-to-date equip- 
ment for processing milk. 


Major steps are to be taken in the south of West Siberia to increase crop 
yields and the productivity of animal husbandry, to improve product quality 
and to raise the technical-and-economic indicators of production. But 
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wince possibilities of employing additional land in the region for growing 
crops have almost been exhausted, and the labor supply is limited, the most 
optimum use must be made of the existing plowland thanks cto intensification 
of production, a rise in the equipment-to-land ratio, improvement of tech- 
nology, application of manufactured fertilizers to the soil in accordance 
with standards, and adoption of promieing varieties of crop plants. Be- 
cause of the unstable nature of agriculture in the Kulunda Steppe, which is 
the region's principal cropping zone, its high dependence on local climatic 
conditions and on the influence of dry winds from Kazakhstan and cold winds 
from the Arctic, it becomes very important to carry out reclamation proj- 
ects, to erect protective belts, to practice snow irrigation, and to make 
extensive use of implemente for tilling the soil that do not have a mold- 
board. 





Animal husbandry will still have the leading role in the makeup of the 
makeup of che agriculture of the south of West Siberia, since cropping, 
Which requires larger capital investments to overcome the difficulties of 
the natural conditions, is the less efficient branch. Creation of a stable 
source of Livestock feed and improvement of the conditions for maintaining 
animals in the wintertime would ensure a higher level of animal husbandry. 
Performance of these tasks have been projected over a comparatively long 
period in the future and can be only partially accomplished in the lith 
Five-Year Plan. 


in Altayekiy Kray construction will continue on major reclamation projects-- 
the Kulunda Canal, the Altay irrigation system, the Gilevskoye reservoir, 
and che Charyshskiy water supply system, which will facilitate a further 
rise in the region's agriculture. 


Fven though the transportation system of the south of West Siberia is far 
setter developed than in the other regions of the eastern zone of the RSFSR, 
the problem of raising its level further is still urgent, as indeed it has 
been. This applies first of all to strengthening the rail connections of 
the Kuzbaes with the west, since in their present condition they are not 
adequate to carry out the coal, metal and chemical products of the Kuzbass. 
Carrying capacity is to be increased in certain sections of the main lines 
of the Novosibirsk rail junction--one of the largest in the country. In 
Altayekiy Kray there is a need to expand the Barnaul rail junction and to 
increase the carrying capacity of the branch from Barnaul to Biysk. It is 
urgently important to build the railroad to Gorno-Altaysk. The absence of 
rail connections in the Gorno-Altayskaya Autonomous Oblast is holding back 
development of its productive forces and exploitation of local natural re- 
sources whose production is efficient--metallic minerals, marbles, etc. 


The condition of other branches of transportation--highway, river and air-- 
also await improvement because of the increased freight and passenger traf- 
fic. A number of sections of main highways are in need of reconstruction, 

in particular the Chuyskiy Route, which is the connection between the USSR 

and Mongolia, and also for construction of new hard-surface highways to 
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provide connections to the deep interior. Riverporte in the region's prin- 
cipal industrial centers need improvement of their technical condition--a 
rise in the level of complete mechanization of cargo handling and improve- 
ment of traffic flow capacity. 


The problems of economic development of the south of Weat Siberia, as in- 
deed everywhere, are inseparably bound up with social problems--raising the 
standard of living of the population and its material and cultural well- 
being. Over the past 10-15 years the rise of the material and cultural 
well-being of the population has been achieved to the highest degree in the 
major industrial centers of the region, which is where capital outlays for 
the soclal-residential infrastructure have mostly been made. It is an im- 
portant task in the future, along with a further rise in the level of the 
social-residential infrastructure in large cities, to ensure a considerable 
growth of this infrastructure in emall and medium-sized cities and worker 
settlements through industrialization, enhancement of the role of cultural 
centers, the location of scientific research organizations in them, and so 
on. Industrialization of small urban settlements which have the necessary 
foundation for this would also bring about especially important changes, 
and this would coincide with the task of improving the geographic organiza- 
tion of the region's economy. Within the region there are urban settle- 
ments located at points of intersection of main rail lines and waterways 
which have industrial sites of substantial size that do not require high 
outlays for development and which are of great interest for large-scale in- 
dustrial construction and civil engineering. Paramount among them are the 
following: in Altayskiy Kray--Kamen'-na-Ob', Tal'menka, and Zarinskaya; in 
Novosibirskaya Oblast--Toguchin and Tashara; in Kemerovskaya Oblast--Yurga, 
Mariinek and Yaya. At each of these points a large industrial center and 
large city could be organized with a population between 100,000 and 200,000- 
250,000. Performing this task would make it possible to complete the in- 
dustrial development of existing large-scale industrial centers of the re- 
gion--Novosibirsk, Novokuznetsk, Kemerovo, Barnaul, principal attention be- 
ing paid to their social amenities and also to increasing the significance 
of acientific and cultural nuclei, for which there is every basis because 
the region's highly qualified personnel are concentrated there. 


Obstacles to implementing this principle have so far been, first, the de- 
sire of sectoral ministries and departments to locate their new construc- 
tion projects in large industrial centers and cities that already exist, 
where they are relieved of a number of additional outlays to develop new 
areas, and second, concentration in those centers and cities of the bulk of 
the capacities of construction facilities. But if instead of "piecemeal" 
location of new construction projects, we look to the formation of indus- 
trial parke, then it will be a question of the shared participation of min- 
istries and departments in building common utility installations and comm- 
nications and the production and social-residential infrastructures, which 
will reduce the costs of each of these organizations correspondingly. Op- 
position to large-scale industrial development of small and medium-sized 
cities and worker settlements of the region because they lack construction 
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facilities ia not a convincing position, since they are not adequate to 
that task even in the large industrial centers that already exist. Awe ex- 
perience has shown, these construction facilities have to be built from 
scratch, When construction of Zapaib was organized in Novokugnetek, which 
in the mid-fifties was a sizable industrial center, a specific construction 
capability aleo had to be bullt for that purpose, as was aleo the case in 
organizing construction of the Altay Coke and Chemical Combine in Zarin- 
kaya, where Chat construction project marked the very beginning of indus- 
trial development. Construction of the chemical complex at Barnaul in the 
eixcties required organization of an adequate construction capability, since 
the city, in spite of the considerable industrial development it had al- 
ready attained by that time, did not have unused potential in the construc- 
tlon industry. A similar situation is now taking place with development of 
the coal resources of Yerunakovekiy Rayon in the Kuzbass. 


{t ie etill difficult to predict exactly which new industrial centers will 
spring up in the south of West Siberia over the long run and what will be 
their specialization in production. Judging by preliminary analyses, it 
seems to us quite probable that Kamen'-na-Ob' and Tal'menka would be among 
them as centers of machinebuilding, Yurga, which would specialize in the 
production of equipment for the coal and mining industries, and Mariinsk, 
which would specialize in the production of metallurgical equipment and 
aluminum. The latter is justified by the inexpensiveness of electric power 
because of the use of Kansk-Achinsk coal. 


A serious shortcoming in the geographic organization of the economy in the 
south of West Siberia is the weak industrial development of zones gravitat- 
ing toward the large industrial centers, which is holding back formation of 
cluster systems of settlement. In such systems the shortcomings of large 
cities--air and water pollution and overloading of municipal and inner city 
transport--are not so pronounced, conditions as to workplace location are 
improved, and a higher level of education and cultural and consumer ser- 
vices is ensured inhabitants of small settlements. However, there is a 
pronounced predominance of monocentric agglomerations in the region, and in 
this respect it is lagging behind the country's other advanced industrial 
regions. Correction of this shortcoming is a task of multiannual planning. 
lt has priority importance for the Novosibirsk cluster system of settlement, 
which includes more than 20 urban settlements. In some of them it would be 
wise to locate affiliates and shops of the city's machinebuilding enter- 
prises and independent plants of machinebuilding and other industries. 


The problem of environmental protection has great economic and social im- 
portance to the south of West Siberia. It is particularly urgent in the 
Kuzbass, where heavy industry is concentrated. The amount of dust, soot, 
fluorine and sulfur compounds, nitrogen oxides and other toxic substances 
contained in the air of the large cities of che Kuzbass exceeds the stand- 
ards. Various toxic substances are being discharged into the basin's bod- 
ies of water. In 1973 the RSFSR Council of Ministers adopted decisions on 
measures to prevent pollution of the Tom River watershed with untreated 


158 








effluente and the air basin of the cities Kemerovo and Novokugnetsk with 
industrial emisseions,* 


Under those decrees important environmental protection measures have been 
carried out in the Kuzbase, Treatment inetallations have been built at a 
number of open-cut and underground coal mines and at chemical enterprises 
of the Kemerovo Complex; water recycling systems have been built at Zapsib 
and the aluminum and aniline dye plants; and emissions that pollute the 
air have been eliminated at most boiler plants. In Novokuznetsk an ineti- 
tute hase been organized devoted to the overall problems of industrial hy- 
glene and occupational diseases, and in Kemerovo a sectoral problems labo- 
ratory has been set up. A regional state inspectorate is monitoring the 
operation of gas purification and dust-catching installations. But these 
measures for environmental protection of the Kuzbass have been carried out 
only partially, and a number of treatment installations are not functioning 
effectively enough. The fight against pollution of the natural environment 
of the Kuzgbass is not temporary, but permanent in nature. 


Novosibirsk and Barnaul need environmental protection measures. In Novo- 
sibirek there is a high concentration of hydrocarbons and certain other 
toxic substances in the air. The principal sources of pollution are the 
enterprises of ferrous and nonferrous metallurgy, thermal electric power 
plants and boiler plants. In Barnaul the air is also polluted. The prin- 
cipal sources of pollution are the lampblack plant, the man-made fiber 
plant, thermal electric power plants and boiler plants. 


The river Ob' is polluted near Novosibirsk and Barnaul. There is also a 
need to ensure a thrifty attitude toward the timber resources of the moun- 
tains o. Gornyy Altay and Kuznetskiy Alatau, whose improper exploitation 
could be harmful to the water network and could cause soil erosion on areas 
located in the foothills and the plains. For decades timber has been cut 
in excess of the calculated felling of timber in the Gornaya Shoriya, which 
has resulted in low water on the Tom River and has interfered with the wa- 
ter supply of the Kuzbass. 


Recently a healthy tendency to reduce the volume of timbering in the basins 
of the Biya and Katuna has been observed: their confluence gives rise to 
the Ob’. Calculations show that timbering in the mountains of this region 
is less economical than shipping it in from neighboring parts of Siberia. 
In future there is a need to adopt an orientation to halt timbering here in 
every way and to restrict it to the felling needed for normal care as part 
of forest management. 


Development of the coal industry in the Kuzbass has made it necessary to 
bring land back under cultivation in areas where the coal is mined, i.e., 
to utilize the soil cover it has destroyed. This is also a natural conser- 
vation measure and will be for all practical purposes a permanent feature 
in the Kuznetsk basin. 





* Yurov, Bee "Five Floods From the Sea," PRAVDA, 1 July 1979. 
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At the present time only one generally recognized regional industrial com- 
plex=--the Kuzbass--1e in operation in the south of West Siberia, Its 
boundaries coincide with the boundaries of the Kugnetsk coal basin, which 
occupies one-fourth of the area of Kemerovekaya Oblast. It is distin- 
yudehed by the extremely high industrial saturation of the area. It has 
64-fold more industrial productive capital per square meter and 50-fold 
more gross industrial output than Siberia as a whole. In the Kuzbass there 
are industrial centers and cities located at very short intervals from one 
another, the largest of them being Novokuznetsk, Kemerovo and Prokop'yevsk. 
Only the Donbase is equal to the Kuzbass in its Level of urbanization. 


In the nineties of this century we can expect formation of a second TPK in 
the northeast of Kemerovskaya Oblast: it would specialize in energy and 
industry and would provistonally be called the Itat--Marii TPK. It 
would be based on the coal industry, the mining and beneficiation of the 
coals of the western flank of the Kansk-Achinek basin. By analogy with the 
central part of Krasnoyarskiy Kray, there are plans sere for supercapacity 
thermal electric power stations generating cheap electric power and heat, 
which would lead to development of power-intensive and heat-intensive pro- 
duction operations. Assuming that some of the local coal would go through 
electrochemical processing, the necessary prerequisites will be created for 
building chemical production operations. As a part of the TPK Itat wiil 
apparently perform the function of an organizational and technical center 
of the coal industry. The reason for this is that in addition to the 
Uryupskiy coal deposit the [tat and Barandat deposits will also be devel- 
oped, and relative to them Itat has the most advantageous geographic loca- 
tion. Mariinsk, as we have already noted, could become a distinguished 
center of machinebuilding and the aluminum industry. The area that would 
be occupied by the possible TPK is still very little developed as yet. 


In that same time frame of the end of the current century the configura- 
tions of a third TPK in the south of West Siberia are also being sketched 
Out--cthe East Altay TPK, which would include the existing industrial cen- 
tere of Barnaul, Novoaltaysk, Rubtsovsk and Biysk, and the new ones-~Za- 
rinek, Kamen'-na-Ob', and Tal'menka, as well as the agriculture developed 
there, though it would have a subordinate role to play in the overall econ- 
omy. The leading sector of this TPK would be machinebuilding with a di- 
verse configuration; while maintaining its present nationwide importance, 
it would at the aame time become one of the principal centers for retooling 
the economy of the eastern zone of the RSFSR. 


Development of intersector and regional industrial complexes in the south 
of West Siberia will tend to raise the overall level of the region's eco- 
nomic integration and efficiency. 
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THE KUZBASS REGIONAL INDUSTRIAL COMPLEX (TPK) 


Novosibirek IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 122-128 


[Paper by A. I. Shrago, Laboratory of the Institute for Economics and Orga- 
nization of Industrial Produc:ion of the Siberian Department of the USSR 
Academy of Sciences, Kemerovo | 


[Text] The boundaries of the Kuzbass Regional Industrial Complex coincide 
with those of Kemerovskaya Oblast. The oblast's area represents 2 percent 
of that of Siberia. It accounts for 14 percent of Siberia's population, 
5.8 percent of the grain production, 6.1 percent of the meat production, 
9.3 percent of the output of the machinebuilding and metal manufacturing 
industries, 17.5 percent of the electric power generated, 25 percent of the 
output of chemical products, 67 percent of the coal mined, about 70 percent 
of the steel and 100 percent of the pig iron. Kemerovskaya Oblast's share 
of national production is 3 percent of the electric power generated, 7 per- 
cent of the synthetic resins and plastics, 7.4 percent of the rolled prod- 
ucts of ferrous metals, 8.1 percent of the steel smelted, 9.4 percent of 
the pig iron, 20.5 percent of the coal mined, and 30 percent of the produc- 
tion of caprolactam. 


The Kuzbass TPK was formed in the initial period of socialist industrializa- 
tion as the eastern flank of the Urals-Kuznetsk Combine. It delivered coal 
to the Urals and received iron ore. Coal is at present being delivered to 
the Urals as before, but the Kuzbass is receiving its ore from deposits in 
Siberia. 


Over a l3-year period (1966-1978) the volume of industrial output in the 
Kuzbass has grown 2.2-fold and now amounts to about 1/7 percent of the gross 
output of Siberia's industrial sector. We should note here the sizable 
growth of the food industry and especialiy light industry. The latter is 
related to activation of the silk fabric combine in Kemerovo, the worsted 
fabric combine in Leninsk-Kuznetskiy, the footwear factory in Kiselevsk, 
the porcelain and earthenware plant in Prokop'yevsk and other enterprises. 
The figures in Table 1 show structural shifts in the development of the in- 
dustrial sector. 
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Table 1. Scructure of Production (On the Basis of Gross Output), in per- 

















centage 
Changes in 
Relative 
Share Be~ 
tween 1965 
Industry 1965 1978 and 1978, + 
Industrial sector as a whole 100.0 100.0 100.0 
Fuel (coal) 36.8 27.8 -9.0 
Ferrous metallurgy 17.5 16.8 -0.7 
Nonferrous metallurgy 4.3 2.9 -1.4 
Chemical industry 6.2 10.6 +44 
Machinebuilding and metal manufacturing 9.0 13.5 +4.5 
Total for the industries representing 
specialization 73.8 71.6 ~2.2 
Electric power industry 5.0 4.7 -0.3 
Timber, Lumber and woodworking 3.4 2.5 -0.9 
Building materials industry 3.8 3.4 -0.4 
Light industry 2.8 7.0 +42 
Food industry 10.3 8.5 -1.8 
Other industries 0.9 2.3 +1.4 
Total for auxiliary and service industries 26.2 28.4 +2.2 


The growth of the industrial sector in the Kuzbass TPK has been based on 
enlargement of production capacities. In 1978 the fixed capital of the in- 
dustrial sector had grown 2.3-fold over 1965, the growth having been 1.9- 
fold for the fuel industry, 1.8-fold for the electric power industry, 3.4- 
fold for ferrous metallurgy, 2.3-fold for the chemical industry and 3-fold 
for machinebuilding and metal manufacturing. A still larger growth of 
fixed capital (6.7-fold) took place in light industry. The existence of 
large assets in operation makes it important that they be better utilized 
thanks to intensification of all branches of production. 


Between 1966 and 1978 the number of industrial production personnel grew 
1.2-fold in the industrial sector as a whole, 1.2-fold in ferrous metal- 
lurgy, 1.5-fold in the chemical industry, 1.5-fold in machinebuilding and 
metal manufacturing as well, and only in the fuel industry did it drop 2 
percent, while in the electric power industry it remained at the 1965 level. 
At the same time a substantial growth of the capital-worker ratio was ob- 
tained in all industries. The capital-worker ratio increased 1.9-fold in 
the industrial sector as a whole, more than 3-fold in light industry, 
nearly 2.9-fold in ferrous metallurgy and between 1.5- and 2-fold in other 
industries. 
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The rise of labor productivity has been an important achievement, Over the 
period being analyzed labor productivity (based on gross output) grew more 
than 1.7-fold in the industrial sector as a whole, 1.5=-fold in the fuel in- 
dustry, 2-fold in the electric power industry, 1.6-fold in ferrous metal- 
lurgy, 2.4=-fold in the chemical industry, 2.1-fold in machinebuilding and 
2.8-fold in light industry. 


We should note a certain reduction in the growth rates of the volume of pro- 
duction in Kemerovskaya Oblast in recent years (Table 2). The very fast de- 
velopment of the petroleum industry in Siberia (Tyumenskaya and Tomskaya ob- 
lasts) and the sizable growth of the electric power industry in Krasno- 
yarskiy Kray and Irkutskaya Oblast have been accompanied bt a drop in the 
Kuzbass' relative share in the output of the fuel industr, « 1d the electric 
power industry. 


Table 2, Average Annual Growth Rates of Gross Output an ne Relative Share 
of the Kuzbass in Siberia's Industrial Output 


Relative Share of 























Average Annual Growth Kuzbass in Sibe- 
Rates of Output ria's Output 
1966- 1971- 1976- 1978 
Industry 1970 1975 1978 1978/1965, % 1965 app. 
Industrial 
sector as a 
whole 6.70 5.7 3.40 202 21.5 17.0 
Fuel industry 2.85 3.9 2.50 150 64.0 35.0 
Electric 
power indus- 
try 4.20 10.1 9.45 189 23.5 19.0 
Ferrous met- 
allurgy 7.10 4.1 2.50 191 73.3 76.5 
Chemical in- 
dustry 11.70 10.8 5.30 339 18.0 25.0 
Machinebuild- 
ing and 
metal manu- 
facturing 10,50 8.6 6.50 260 9.6 9.0 


In speaking of the important achievements in development of the oblast's 
productive forces we cannot but note certain shortcomings as well. First 
among them might be the appreciable lag of the rise of labor productivity 
behind the capital-worker ratio, especially in light industry, the coal in- 
dustry, the food industry and ferrous metallurgy. In most industries and 
the industrial sector as a whole there has been a noticeable drop in the 
Output-capital ratio, which is evident from the following figures: in 1978 
the level of the output-capital ratio was 79 percent of the 1965 level for 
the industrial sector as a whole, 75 percent for the fuel industry, 54 
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percent tor ferrous metallurgy and 77 percent for machinebuilding and metal 
manufacturing. 


For all the importance of the coal industry, we must take into account that 
{t 16 one of the components of the national economic complex of the Kuzbass 
and above all a member of the complex of heavy industries. The Kuzbass TPK 
took shape as a coal, metallurgical and chemical complex. At present all 
the conditions exist and there is the objective feasibility for developing 
it as a coal, metallurgical, chemical and machinebuilding complex. In that 
complex the proportions of the coal industry and machinebuilding industry 
should increase first of all. 


We should also note among the shortcomings failure to fulfill plans by a 
number of industries, by agriculture and by capital construction. In just 
3 years of the lLOth Five-Year Plan coal miners have been short 5.1 million 
tons of coal, and in ferrous metallurgy the plan has not been fulfilled for 
the smelting of pig iron or the production of steel and coke. Certain en- 
terprises in heavy machinebuilding, the chemical industry, the electrical 
equipment industry, the textile industry and other industries are lagging 
behind the targets of the 5-year period. Sovkhozes and kolkhozes have 
fallen short in deliveries to the state by 473,000 tons of grain, 60 tons 
of potatoes, 63,000 tons of vegetables, 22,000 tons of meat, and 8,000 tons 
of milk, which has affected the supply of foodstuffs to the workers of the 
Kuzbass. 


Over the 3 years the oblast's construction workers have failed to activate 
capacities for mining 2.6 million tons of coal, for producing 675,000 tons 
of manufactured fertilizers, and for producing products of machinebuilding 
worth 12 million rubles. The plan for construction of nonproduction fa- 
cilities was fulfilled at a level of only 93 percent. The volume of unfin- 
ished construction increases every year. 


Among the principal reasons for nonfulfillment of plans in various sectors 
we might put the following first: a) the lag in activation of new capaci- 
ties in construction and in reconstruction and expansion of existing enter- 
prises; b) the drop in efficiency of utilization of fixed capital; c) the 
drop in growth rates of labor productivity; and d) the shortage of person- 
nel, 


The coal industry is the oblast's leading industry. There are two coal ba- 
sins located within Kemerovskaya Oblast: all of the Kuznetsk basin and a 
part of the Kansk-Achinsk basin. According to recent calculations of the 
West Siberian Geological Administration the possible output of coal mining 
in the Kuzbass is estimated at 550 million tons. In that case it would be 
able to make up a sizable portion of the deficit of the European part of 
the USSR by delivering there 220-250 million tons of coal for heat and 
power, which is equal to the coal mined in the Don basin at full utiliza- 
tion of its capacity. 
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A apectaliged coal-hauling railroad will evidently have to be built in the 
long run to carry that amount of coal to the regions of the Volga Valley 
and the Center. In the immediate future the most efficient and reliable 
solution of thie problem might be to specialize the Central Siberian Main 
Rail Line eo that it would be mostly carry coal from Kugnetek., 


In view of the growing role of coal in the USSR fuel balance, the problem 
of increasing the efficiency of coal mining in the Kuzbasse is becoming ever 
more important, In the Kugbase coal is mainly mined underground by machine. 
Average output ise (%-60 tons per miner (per month); at advanced mining en- 
terprises thie riees to 120-150 tone. Future technical progress will make 
it possible to raise the output in new underground mines to 200-220 tons or 
even mre. 


Open=cut coal mining ta more efficient. With present equipment output at 
the open-cut coal mines of the Kuzbass averages 250 tone per worker en- 
ployed in mining, and this includes an output of 350-400 tons at advanced 
onterprises, The new cyclical-flow technology of open-cut coal mining is 
being prepared for industrial introduction; it would make it possible to 
raise the output to 550-600 tons per month per worker employed in mining, 
and transition to flow-line technology would raise it to 600-800 tons. 


Underground hydraulic mining is a new technological direction. In 1977 
output per worker was 154 tons for underground hydraulic mining, including 
262 tone at No 2 hydraulic mine of the Yubileynoye Mining Administration. 
At the institute VNIIGidrougol' [All-Union Scientific Research, Planning 
and Design Inetitute of Hydraulic Coal Mining!) the basic elements have been 
worked out for the design of a hydraulic underground mine with an output of 
400-500 tons per worker. The scientific elements for building a hydraulic 
underground mine with an output of 800-1,000 tons are under consideration. 


If the production cost of coal mined underground by machine is taken as 100 
percent, then it is 65 percent for open-cut mining and 64 percent for un- 
derground hydraulic mining (in 1978). An important advantage of hydraulic 
mining ie the lower metal intensiveness (between one-half and one-third as 
great, and even between one-fourth and one-fifth as great with respect to 
the basic equipment) as compared to underground mechanical mining. Operat- 
ing losses of coal in hydraulic mining are at the level of the average 
losses for the basin. Moreover, the hydraulic method can be used to work 
those sections which are not in practice feasible for underground mechani- 
cal mining. The social advantages of the hydraulic method are the absence 
of occupational disease among miners--pneumoconiosis--and the lower acci- 
dent rate as compared with mechanical underground mining. 


improvement of the technology and increasing the relative share of hydrau- 
lic mining and also of open-pit coal mining should be regarded as the main 
directions for intensification and consequentiy for increasing the effi- 
ciency of coal mining in the Kuzbass. 
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Since about 40 percent of the coal reserves of the Kansk-Achinek basin, 
which have a practical interest to the national economy, are located with a 
Komerovekaya Oblast, an importanc factor in intensification of the coal tn- 
dustry is alwo to develop the weatern part of this basin, above all the 
leat and Barandat deposits, which are located in Kemerovekaya Oblast. The 
production coset of coal at those deposite might be only half ae great as at 
existing open=cul mines, 


In the llth Five-Year Plan coal mining is to undergo a substantial growth 
in the Kusnetak basin, including the production of coking coals. Develop- 
ment of the Uryupsekiy deposit by building open=cut mine No 1 should begin 
in that portion of the Kansk-Achinsk basin located in Kemerovekaya Oblast. 
Provision should be made to increase the relative share of open-cut mining 
to 4U percent of total coal mining and the share of the hydraulic method to 
8-10 percent. [t is accordingly advisable to undertake construction of the 
first hydraulic underground mines with an output of 400 tons per worker per 
month, to begin construction of an underground mine with a new technical- 
and-economic level with an average output per miner of 800 tons per month, 
and also to convert a group of underground mines from the underground me- 
chanical technology to hydraulic coal mining. In Yerunakovskiy Rayon coal 
mining needs to be increased to 10 million tons per year in the llth Five- 
Year Plen. 


The second industry in which the Kuzbass TPK is specialized is ferrous met~- 
allurgy. While there was a sizable growth in the capital-worker ratio (al- 
moet threefold) the output-capital ratio in 1978 was only about 60 percent 
of the 1965 level, which is because technical-and-economic indicators 
dropped off: coke consumption per ton of conversion pig iron has risen, 
the output of steel per square meter of open-hearth furnace has dropped, 
and the coefficient of utilization of the effective volume of blast fur- 
naces has dropped, etc. 


The principal tasks of ferrous metallurgy in the Kuzbass are as follows: 

to increase the volume of production, to expand the assortment and to im- 
prove the quality of the product. Development and intensification of fer- 
rouse metallurgy are bound up with reconstruction of the Kuznetsk Metallur- 
gical Combine and completion of construction of the West Siberian Metallur- 
gical Plant. At the Kuznetsk Combine intensification depends greatly on 
the following factors: in blast furnace production to utilize casinghead 
gas, which was made available in 1978; in steelmaking to replace the open- 
hearth process by converters and also to organize electric steelmaking, and 
in rolling to replace the old rolling mills with mills that have higher 
Output. At the same time construction of the department for heat treatment 
of rails needs to be completed to increase the quality of the finished prod- 
uct. 


At the West Siberian Metallurgical Plant the fourth blast furnace is to be 
prepared for construction, which will begin after 1985. At the Zapsib pro- 
duction is being intensified by developing converter production, by building 
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the heavy-eheet J600 mill and by preparing for construction of the thin- 
sheet 2000 mill, 


Whereas the capital-worker ratio of the Kuzbase' chemical industry rose 
L,O-fold between 1966 and 1978, it managed to raise the output-capital ra- 
tio nearly 40 percent. Up to 1985 it ite advisable for the chemical indus- 
try to develop exclueively by rateing the efficiency of utilization of the 
existing production potential. Environmental pollution will be the princi- 
pal factor limiting the quantitative growth of production. Accordingly the 
main direction for intensification and for increasing production efficiency 
ig to convert enterprises to using casinghead gas as a raw material inetead 
of coke gas and coke. This will make it possible to increase the volume of 
production 2.5-3-fold, to raise labor productivity 2.5-fold and to cut in 
half the production cost of ammonia. 


A new component--the coal-chemical industry (production of Liquid products 
and aromatic hydrocarbons)--may make its appearance in the more remote fu- 
ture in the Kuzbass' chemical complex. It is important in the llth Five- 
Year Plan to expand research in the Kuzbass on the problems of using coal 
ae a raw material to obtain heavy chemicals. 


Development of the coal and metallurgical complex and other economic 
epheres is imposing definite requirements on local machinebuilding and 
metal manufacturing. Sizable projects have recently been carried out for 
reconstruction of existing enterprises and for introduction of new equip- 
ment, including machine tools with digital program control, automatic and 
flow production lines, and progressive new manufacturing processes. But 
along with achievements in the development of machinebuilding and metal 
manufacturing there are also a number of shortcomings. Utilization of 
fixed productive capital has fallen off: the output-capital ratio has 
dropped, and in 1978 represented 76 percent of the 1965 level. Speciai- 
ization and cooperative arrangements have developed poorly, and as a con- 
sequence nearly all the oblast's enterprises are producing castings, forg- 
ings, stampings, a large portion of tools, all their jigs and fixtures for 
themselves, and are also repairing their own equipment. 


As research has established, it is feasibie to build in Siberia specialized 
research and industrial centers in machtnebuilding which would consist of 
the nead enterprises, design offices, pilot production facilities and spe- 
clalized educational institutions. To be specific, it might be possibile to 
Organize in Kemerovo a research and industrial center of chemical machine- 
building, and one in Mariinsk for mining machinebuiiding. As before it is 
an urgent task to intensify production specialization and industrial coop- 
eration and to create enterprises to manufacture products used in more than 
one industry and for centralized repair of equipment. 


Kemerovskaya Oblast's agriculture is characterized by certain specific fea- 


tures. First of all, neariy ail the farming zones in the oblast are lo- 
cated around cities; second, the relatively small area of farmland and 
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plowland (1,9 million hectares, or 5.5 percent of the area of plowland in 
Siberia) and the highest share of the urban population (86 percent) in Si- 
beria make it 4 necessity to incr 4 @ the level of spectaligation of agri 
culture in the production of | oe pr. ducts whose transport presents defi- 
nite difficulties or ia impossible (whole milk, vegetables, potatoes, di- 
etetic foods, etc.). 


Certain work has been done along these lines in recent years: areas planted 
to potatoes and vegetables have grown, vegetable growing has begun the con- 
version to irrigation, induatrial-type ege production is developing at a 
high pace, and the Chistogorekiy Hog-Raising Complex with a capacity to fat- 
ten 108,000 head per year and a aumber of dairy complexes have been built 
and put {fo operation at full capacity. But we continue to observe cer- 
tain acveree trends: the low level of yields and fluctuation of the size 

of the harvest from year to year are tending to undermine the source of 

feed and fodder ior Livestock raising, to reduce the production of milk and 
moat, to delay the return on capital outlays and to raise production costs. 
The seriousness of the situation is compounded by the shortage of skilled 
personnel in rural areas. 


Increasing the efficiency of the oblast's agriculture is inseparably bound 
up with {ts consistent and purposive intensification. In grain growing 
thie means a traneition to the grain-forage type of production which in- 
volves large applications of chemical fertilizers and new varieties of crop 
plants, supplying sets of high-capacity machines to farms, above all equip- 
ment for harvesting and processing grain, and the building of up-to-date 
storage facilities. Intensification of vegetable and potato growing calls 
for conversion of these branches to irrigated land, development of hothouse 
vegetable growing, and solving the problem of mechanizing labor-intensive 
processes in the raising of crops and the gathering of the harvest. In 
animal husbandry dairying and the raising of hogs for pork need to be put 
on an industrial basis at a pace faster than in the other oblasts of Sibe~ 
ria, the production of livestock feed needs to be intensified, and a stable 
source of livestock feed and fodder needs to be created. 


The priority tasks which should be performed by che oblast's agriculture by 
the end of the llth Five-Year Plan are as follows: a sizable (1.5-2-fold) 
rige in the yield of grain and fodder crops, the building up of large emer- 
gency reserves of grain forage and coarse feeds capable of covering the 
shortfall in bad years, virtually complete mechanization of dairying oper- 
ations, development of interfarm specialization and cooperation in the pro- 
duction of ‘ood, and agroindustrial integration, above all with respect to 
the products of anima) husbandry and vegetable crops. 


Rail transport has become one of the bottlenecks in development of the Kuz- 
bass. Kemerovskaya Oblast is a major source of raw materials. Every year 
railroad workers carry away 260 million tons of freight (coal, metal, ce- 

ment and other products), which constitutes the bulk of the traffic of the 
West Siberian Railroad. In recent years there have begun to be disruptions 
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in the regularity of loading and unloading and the movement of trains, and 
cars have been allowed to atand idle for long periods in excess of the plan. 
Product delivery dates are not being met, while at the same time sizable 
amounts of products are accumulating in the storage facilities of enter- 
prises. In 1978 as much as 7 million tons of fuel built up in coal storage 
areas of underground and open=pit mines and beneficiation mille. 


The principal reason for this situation is the lag in development of the 
material and technical base of the oblast's rail transportation (stations, 
track equipment, rolling stock and repair tacilities). It is, then, a pri- 
ority task to build a number of rail branches that would strengthen inter- 
nal connections and also additional outlets to the principal main lines of 
Stberia, 


In recent years there hase been a certain increase in the volume of capital 
investments and activation of fixed capital. The distribution of capital 
investments has improved somewhat thanks to an increase in the share going 
for reconstruction, retooling and expansion of existing enterprises (from 
52 percent in 1975 to 73 percent in 1978) and for the reequipping of agri- 
culture. At the same time capital construction ts becoming more and more 
of a bottleneck in development of the Kuzbase' productive forces. Many 
construction organizations in the oblast are regularly failing to fulfill 
production plane: for instance, in 1978 about 50 percent of construction 
contractors did not fulfill their plans, the assignment for construction 
and installation work was fulfilled at a level of only 90 percent. At the 
beginning of 1978 a large number of construction sites and projects were 
classified as unfinished construction (including enterprises of the coal 
industry, ferrous metallurgy and the building materials industry). 


In order to speed up the rate of construction and to move up dates for ac~- 
tivation of fixed capital it is above all necessary over the next 6-7 years 
to increase the fixed productive capital of the construction industry 1.6- 
1.8-fold, including a 2-2.2-fold growth of their machines and equipment; 
the volume of output of the building materials industry should be increased 
1. 5+1.7-fold. 


Performance of these measures will make it possible to achieve more propor- 
tional development of the leading industries of the Kuzbass Regional Indus- 
trial Complex. 





EXPERIENCE IN MANAGING THE FORMATION OF THE BRATSK--UST'=-ILIMSK TPK 


Novos.oir@k IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 128-132 


(Paper by V. P. Gukov and F. L. Kagan, regional economics division of the 
inatituce for Economics and Organization of Industrial Production of the 
Siberian Department of the USSR Academy of Sciences, Irkutsk) 


(Text) Experience in the economic developmeat of natural resources in our 
country has led to development of a particular approach to solving the 
problems of interaction between projects to be built in regions of new de- 
velopment when a major regional problem is being solved: the ministry or 
department undertakes to build the industrial or transport-industrial com 
bine, and it provides unified supervision of the entire economy within that 
area.* Such combines operate within the framework of sectoral management. 


in the Middle Angara Valley it has been clear from the very outset of its 
economic development that in this area it would be necessary to solve the 
_roblem of developing the hydropotential and organizing the production of 
aluminum, the combined use of wood, and the mining and enrichment of iron 
ore. A particular entity in sectoral management and planning will be in- 
terested in performing each of these. That being the case, a different 
approach is needed to organizing the planning and management of economic 
development, an approach that differs from building the kind of combine we 
have indicated. 


The commencement of operations involved in the economic development of the 
natural resources of the southern part of the Middle Angara Valley was made 
easier by the fact that by the end of 1949 this area had already been con- 
nected to the other regions of the country--the railroad from Tayshet had 
reached the banks of the Angara. 





* Slavin, V. S., "Principal Problems in Raising the Efficiency of Develop- 
ment and Location of the Productive Forces of the North of the USSR," in 
the book: “Problemy Severa” [Problems of the North], Issue 16, Moscow, 
Nauka, 1972, pp 25-26. 
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The builders ot hydraulic engineering structures were the pioneers of in- 
tensive development of the natural resources in the Middle Angara Valley. 
The high efficiency of the Bratskaya Hydroelectric Power Station made it 
competitive with any other station even when outlays related to infrastruc- 
tural development of the area where it was built were added to the cost. 


By contrast with transportation construction, construction of hydropower 
facilities promotes commencement of intensive development of an area not 
only because it creates large capacities for the production of electric 
power (the average multiannual output, for example, of the Bratskaya GES 

le more than 22 billion kilowatt-hours of electric power), but also thanks 
to organization of a sufficiently large infrastructure. Construction of a 
major hydropower facility is impossible without large construction subdivi- 
sions that have the necessary production capability and that are capable of 
an annual output of 70-100 million rubles worth of construction and instal- 
lation work in the peak period. This cannot be done without creating re- 
liable main land transportation routes to carry the large amounts of build- 
ing materiale and equipment. Conetruction of a hydropower facility re- 
quires provision for reliable power supply by building power transmission 
lines and TETs. Because of the sizable length of the construction process 
(as much as 10 years) permanent and comfortable housing and social consumer- 
service facilities have to be built to house and meet the needs of workers 
in the peak period of construction. Because of the creation of storage 
reservoirs, a sizable amount of work has to be done to move existing eco- 
nomic and cultural facilities from the zone of inundation and to rebuild 
them. Once construction of the hydroelectric power station has been com- 
pleted, large crews of construction workers become available, along with 
capacities for production of local building materials, the facilities of 
the construction industry, and so on (the need for personnel to operate the 
power plant, taking into account all service areas, is less than one-tenth 
of the number of workers employed in construction in the peak period). All 
of this figures as a strong force attracting new industrial projects for 
location and development in the vicinity of the CES site and in areas gravi- 
tating toward it. 


In the initial stage of developing the Middle Angara Valiey (during the 
first 4 years) operations related to building the hydroelectric power sta- 
tion were mainly carried out. Because of the specific nature of the pecu- 
Liarities of hydraulic engineering construction we have noted, the con- 
etruction organization that was created--Bratskgesstroy--managed in that 
time to build the 220-kv power transmission line from Irkutsk to Bratsk, to 
set up the pioneer base for industrial construction and civil engineering, 
to man the staff of construction workers, and so on. At the same time the 
decision was taken for all construction in the zone affected by the 
Bratekaya GES to be turned over to that organization, and to that end it 
was allowed to build up a single production base for capital construction 
at an estimated cost of 58 million rubles. Construction of the latter be- 
gan in 1959. Later, as the anticipated volume of construction and instal- 
lation work increased, the production base of capital construction was 
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expanded. At the present time the tixed capital of Bratskgesstroy exceeds 


0.5 billion rubles. <As a general contractor it dees more thaa 400 million 
rubles of work per year, it produces 130 miliion rubles worth of building 
materiale, construction fabrications, equipment, gear ana tixtures, ana so 
on. 


viven the uninhabited nature of the region, the formation of the organiza- 
tional structure of the construction administration was influenced not only 
by the principal task for which it was created, but also by the need to de- 
velop production and social infrastructures on the necessary scale, since 
without them it would be impossible to perform ite basic and specific func- 
tion in the uminhabited region. Provision had to be made to meet che full 
need of suddivisions for electric power, water, heat, sewage Creatment, 
frelgi. Cransport, and so on, The administration also had to take upon it- 
self the solution of the problems of meeting the needs of the workers for 
housing and wtility services, for trade and food service, for travel to and 
from work, and so on. In Bratsk the transportation construction workers 
provided only 6,000 square meters of floor space which could be adapted for 
housing. 


It te a peculiarity of the infrastructure that the rate of activation of 
the capacities of its individual facilities does not as a rule colinacide 
with the growth of the need for the respective product or service, which 
creates unueed capacity in a number of cases. its existence made it possi- 
bie for the administration to undertake to serve small consumers, which on 
the one hand facilitated their location in the Middle Angara Valley and on 
the other promoted greater centralization of the infrastructure. At the 
same time, disproportions between particular types of services frequently 
occurred when this approach was taken. It was more difficult to correct 
them because the small consumers were unable to help in developing even 
those parts of the infrastructure in which there was no idle capacity. 


in order to reduce costs of developing the social and production infra- 
structures, a project calling for a single city was drawn up, and the ad- 
ministration eet up to supervise its construction was given the rights of 
an oblispolkom division. The idea here was to make the work of the admin- 
istration Bratskgesstroy easier, since it would have to deal with a single 
client on matters of housing and utilities in Bratsk. But it was not pos- 
sible to achieve this because of departmental barriers. At present it must 
deal in Bratsk with 18 customers aside from the administration for its con- 
struction. 


Commencement of activation of housing and utility facilities in the central 
part of Bratek put the problem of their operation on the agenda. The ad- 
ministration for construction of the city had neither the rights nor capa- 
bilities for this. Yet the customers did noc wish to burden themselves 
with concern about their operation. They had not set up their own services 
in advance, nor were they able to organize them in connection with the city 
council for operation of housing and utility facilities. In order that the 


172 








housing which had been built would not stand idle, then, they were com- 
pelled to carry out this variant: co lease them for operation to the ad- 
ministration Bratekgesatroy, which is now operating more than 85 percent of 
the leased housing stock. From its own profit it ts covering losses 
amounting to more than 10 billion rubles per year. 


At the present time 42.6 percent of the workers on the labor force of the 
administration Bratskgesstroy are employed in construction and installation 
work, 22.7 percent are employed in production of building materials and the 
repair of equipment, 19.1 percent are employed in transportation and commu- 
nications, and 15,6 percent are serving the systems of water supply, sewers, 
heat and power distribution networks, housing management and utilities, and 
so on. Moreover, the labor forces of subcontractors and worker supply ad- 
ministrations are closely associated with the work of the administration, 
wince they are involved in performing all the operations of the administra- 
tion. As of 1 January 1979 the total labor force of subcontracting organi- 
zations wae 1/.2 percent of the labor force of the administration, and that 
of worker supply administrations was 21.6 percent. These figures graphi- 
cally contirm our idea that in the range of tasks it performs the adminis- 
tration Bratskgesstroy has gone beyond the boundaries set by the interests 
of construction. 


le thie a bad thing or a good thing? In the initial stage of development 
thie kind of unification of these functions might still be acceptable be- 
cause of their small scale. It made it possibie to solve very responsively 
the problems of building the foundation of production, staffing the labor 
force, and furnishing the population housing, the services of building so- 
clal and consumer service facilities, trade, food service, and so on. But 
now housing and municipal service management does not have its own produc- 
tion facilities for current and major repairs, nor are common carriers de- 
veloping as they should in highway transportation. At the same time per- 
formance of these functions, because their scale has increased considerably 
aud their complexity has grown as a consequence, are more and more tending 
to distract the staff of the administration Bratskgesstroy from performance 
of its principal tasks--supervision of capital construction. All of this 
Buggests the idea that in a certain stage of development subdivisions not 
functionally inherent in the principal purpose of the administration should 
be separated from Bratskgesstroy. But both organizational and economic 
problems have to be solved for this to be done. First of all, while still 
within the structure of the administration Bratskgesstroy these services 
should attain the necessary level of development and should have tie sub- 
sidiary and auxiliary facilities they need for independent functioning 
thanks to their timely creation with the funds of clients and within the 
subdivisions to be made separate or through augmentation of capacities in 
specialized services. In the latter case there must be guarantees of the 
punctuality and completeness o: delivery of products or services. Second, 
it is advisable to equalize conditions for remuneration. The reason is 
that in the administration the regional coefficient is higher than in the 
organizations of the infrastructural ministries and departments to which 
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the subdivisions transferred trom Bratskgesstroy would become subordinate. 
Third, {¢ te necessary to settle the issue of compensation for the losses 
which such subdivisions incur because of imperfect/on in the system o! 
prices and rate schedules for their products and services, For exanple, 
because transportation is a losing operation, development of bus transpor- 
tation by common carriers is not developing on routes needed for commuting 
to and from work, As a consequence more and more workers are being carried 
by the departmental motor pool. 


In Ust'=Tlimsk (in its right-bank portion) the functions of acting as prin- 
cipal client for housing and utility projects and of operating them are the 
responsibility of the management of the Ust'-Ilimsk Pulp Mill. But it is 
not possible to achieve full centralization because of the endeavor of the 
departweats to "economize." 


On the whole [it has still not been possible to fully overcome fragmentation 
in the building and operation of infrastructural projects. Along with the 
very large enterprises there are small departmental institutions serving 
the needs of a single production operation. in Bratsk, for instance, in 
addition to the worker supply administration of Bratskgesstroy trade and 
food service are also engaged in by organizations subordinate to the worker 
supply administrations of the river fleet, transportation construction 
workers, the timber and lumber industry and the Ministry of Railways. They 
do not compare with it in the volume of sales. The administration Bratsk- 
gesstroy accounts for the manufacture of 94 percent of the reinforced con- 
crete, but the production of the other 6 percent is scattered over 5 orga- 
nizations with an annual output of a few thousand cubic meters. A major 
portion of the buses are operated by organizations not specialized in this 
activity. As a consequence of this kind of decentralization it is more ex- 
pensive to produce local building materials, it is difficult to achieve the 
proper organization of public transportation, to provide trade services, 
and so on. The leading and coordinating role in deciding all these ques- 
tions should be assigned to agencies of local soviets of people's deputies, 
which are responsible for this work under current legislation. But since 
the sectoral ministries and departments, which have the financial and phys- 
ical resources, have heretofore been doing this work, the agencies of local 
soviets later end up in the role of observers or monitors. It would seem 
that before building a city or settlement its administration should be or- 
ganized, and it should take on the functions of client. It would officially 
accept the project plan from the urban construction institute, would moni- 
tor adherence to norms and regulations in the design of industrial and res- 
idential zones, would prepare all documents for the contractor, and so on. 
Following creation of the soviet of people's deputies, it would become its 
capital construction division. This practice has fully justified itself in 
industry, in transportation, and so on. It will make it possible to re- 
lieve the industrial, transport and other organizations interested in 
building the city or settlement of tasks that do not fall within their 
principal specialization and will eliminate the scattering of funds. 
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In essence the project plan of the city or settlement is the principal pre- 
planning document, and its existence will make it possible to solve the 
problems of planning their development on a sound basis. Even before acti- 
vation of housing and utility projects services should be created within 
agencies of local soviets for operation of all their elements, and they 
should be furnished the necessary buildings, installations, machines, 
equipment, and so on. 


Experience in building the Bratsk--Ust'-llimsk TPK has shown that a number 
of {seues related to development of the construction capability, the build- 
ing materials industry, transportation, and so on, need to be planned and 
optimalized at the level of the city or settlement: they can be resolved 
only for the TPK as a whole. This means that management of the functioning 
of the entire economy of the TPK needs to be improved. It is problematical 
to do this within the framework of the procedure for planning and manage- 
ment that is now adopted. 


As we see it, the principal reason for this is that this area lacks an ele- 
ment of management such as a comprehensive plan for economic and social de- 
velopment of the economy of the TPK. Sectoral ministers record in the 5- 
year plans assignments for development of their enterprises and organiza- 
tions without the requisite linkage to the overall goals and tasks of 
building the TPK. Quite often ministries alter the size of appropriations 
and dates for activation of projects as given in the 5-year plan in order 
to fulfill targets assigned to the entire ministry. This has not made it 
possible to keep a clear perspective either in the stage of infrastructural 
preparation or in the stage of intensive formation, nor to prepare in ad- 
vance for new types of work. As a result efficiency of setting up the TPK 
has dropped. 


In view of the need for proportional development of all elements of the 
TPK, the CPSU Central Committee and USSR Council of Ministers have in the 
decree entitled "On Improving Planning and Strengthening the Influence of 
the Economic Mechanism on Increasing Production Efficiency and Work Qual- 
ity" ordered USSR Gosplan to join the RSFSR Council of Ministers and inter- 
ested ministries and departments to examine charts of development of the 
productive forces of TPK's for the regions of Siberia and the Far East, to 
assign indicators of their economic and social development, and to monitor 
their fulfillment. 


Efforts on preplanning and project planning preparation for development of 
TPK's need to be stepped up if this is to be effectively achieved, and 
agencies responsible for each specific TPK need to be created at the local 
level and at the center. 











CERTAIN PROBLEMS IN THE DRAFTING AND PERFORMANCE OF COMPREHENSIVE REGIONAL 
PROJECTS 


Novosibirsk IZVESTLYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 132-136 


[Paper by Yu. G. Benderskiy, Krasnoyarsk Division of the Institute for Eco- 
nomics and Organization of Industrial Production of the Siberian Department 
of the USSR Academy of Sciences] 


[Text] Experience in using the target-program approach in regional plan- 
ning makes it possible to examine a number of new questions whose examina- 
tion in regional studies would have raised the scientific level of plans. 


One such question is to take scientific-technical progress into account. 

We will demonstrate this with the exenple of drafting and carrying out the 
project of the plan for comprehensive development of the productive forces 
of Krasnoyarskiy Kray in the 1971-1980 period. When the project was 
drafted, advances in scientific-technical progress were taken into account 
that ensured solution of the problems of intensification of production and 
speeding up the rise of labor productivity as well as a number of socioeco- 
nomic problems. Fuller utilization of energy, raw materials and water re- 
sources, increased production of agricultural products and also creation of 
conditions for attracting and holding personnel in Krasnoyarskiy Kray were 
adopted as premises. Moreover, advances in implementing the decisions of 
the September (1965) Plenum of the CPSU Central Committee on the transition 
to the new system of planning and management were taken into account: as a 
result of faster scientific-technical progress in the Eighth Five-Year Plan 
the rise of labor productivity in the kray's industrial sector was 46 per- 
cent as compared to the 38 percent in the previous 5-year period; favorable 
shifts took place in the sectoral and regional structure of production. 


An analysis shows that the conception of the economic development of the 
productive forces of Krasnoyarskiy Kray was based on taking into account 
the potential of the natural resources, the regional peculiarities of pro- 
duction and technical-and-economic capabilities. This was manifested in 
the orientation of the preplanning scientific documents which preceded ac- 
ceptance in 1971 of the solutions set forth in the plan, which called for 
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attainment of high rates ot development of natural resources and a rise in 
the standard of living of the region's population, as well as achievement 
of high efficiency of utilization of existing and newly built capacities. 


But as the project was carried out it became evident that not enough work 
had been done in preplanning studies on certain aspects of scientific-tech- 
nical progress and that industries were not prepared to utilize its ad- 
vances, which was reflected in the quantitative and qualitative parameters 
of the region's economy. Without setting ourselves the goal of eliminating 
all the problems related to development and realization of comprehensive 
regional programs, we will attempt to examine certain of their aspects 
which in our opinion have a bearing on raising the scientific level of re- 
gional planning. 


One of the central problems is the question of improving preplanning sub- 
stantiation of the development of the productive forces. An analysis shows 
that three-fourths of the projects planned for construction in the 1971- 
1975 period and for which the project plans and documents had been prepared 
for 1971, 1.e., before commencement of fulfillment of the plan, went under 
construction in accordance with the assignment or with a delay of 1-2 years. 
On the other hand approximately 70 percent of those projects on which no 
construction at all was done in 1971 had no project plans or estimates what- 
soever. 


It is obvious that the existence of project plans and estimates substan- 
tially improves the "reliability" of the project's inclusion in the con- 
struction plan, but an analysis of one of the versions for the development 
of the productive forces of Krasnoyarskiy Kray in the 1981-1990 period made 
it possible to discover a steady tendency of including in the construction 
plan projects for which the relevant project plans and estimates had not 
been furnished. For instance, of the 56 projects recommended for construc- 
tion in the 1981-1985 period, project plans and estimates were not being 
prepared for 37, including 18 projects whose construction was supposed to 
begin in 1981. Since the preparation of project plans and estimates of a 
large enterprise takes approximately 2 years, the "programming" of antici- 
pated results which are unrealistic is obvious. 


Shortcomings of preplanning studies and solutions based on them have a par- 
ticularly vivid effect in the final stage of carrying out the particular 
project. 


It was assumed that the rise of labor productivity would be 46 percent in 
the Ninth Five-Year Plan and 48 percent in the 10th. In actuality it was 
40.2 percent in the 1971-1975 period (87.4 percent of the calculated level) 
and approximately 20 percent in the 1976-1980 period (41.7 percent of the 
calculated level). .olume indicators of development of industrial produc- 
tion were fulfilled accordingly. 
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The specific reason for this is that regional planning, especially when 
multiannual plans are being justified, does not suffictently reflect the 
interrelationship between sclenctific-technical development and economic de- 
velopment. It is important to note in this connection the need for im- 
provement of the scientific preparation of intended projects for develop- 
ment of the productive forces, since its underestimation is inflicting sub- 
stantial losses on the national economy. For example, because the impact 
of operation of the Krasnoyarskaya GES on changes in the water, hydrobio- 
logical and thermal regimes in the lower pool was not fully studied, siz- 
able capital investments (about 30 million rubles) were require? to rebuild 
the water intakes, ferry crossings and docks, to correct the flooding of 
settlements with groundwater, and s0 on. 


The most important requirements for scientific-technical policy, which are 
dictated by the regional peculiarities of economic development, had been 
defined by the time the project was drafted for development of the produc- 
tive forces of Krasnoyarskiy Kray in the 1971-1980 period. They included 
taking into account the peculiarities of the natural resources in develop- 
ing new pieces of equipment, taking into account the natural and climatic 
conditions in creation of technology, ensuring scientific-technical prog- 
ress that would also meet the requirements of natural conservation, devel- 
oping specific labor-saving designs on the basis of a higher amount of 
power per worker, automation of production, and so on. 


jut an analysis of actual progress in carrying out the economic program in- 
dicates that these principles were not sufficiently taken into account in 
implementing technical policy in the kray. In the years of the 9th and 
10th five-year plans advances of scientific-technical progress did not have 
an essential effect on the rise of growth rates and efficiency of social 
production. In the Ninth Five-Year Plan the rise of labor productivity ac- 
counted for 80 percent of the growth of induscrial output, but its share in 
the 1976-1979 period was 72.9 percent. At present the level of power per 
worker and the ratio of capacity to capital in the kray's industrial sector 
do not exceed the indicators achieved in comparable production operations 
in the European part of the country. 


Our calculations show that the composition of the metal manufacturing 
equipment in Krasnoyarskiy Kray lags considerably behind the equipment of 
the industrial sector in Ukrainian SSR, for example, with respect to the 
orientation toward progressive technological processes (there is a higher 
relative share of metal-cutting equipment and a correspondingly lower share 
of progressive groups of forging and pressing and casting equipment, a 1.5- 
fold higher share of manual welding equipment, which is imperfect from the 
technical-and-economic standpoint, in the composition of welding equipment, 
and so on). 


The reason why the output-capital ratio dropped was that the value of new 
equipment increased faster than its productivity, design capacities were 
Slow to be attained, and the structure of fixed capital deteriorated, all 
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of which had an adverse effect on the .ige of labor productivity. Whereas 
in the Eighth Five-Year Plan the drop in the outpute-capital ratio lowered 
labor productivity 14 percent according to our calculations (while the rise 
of the capitaleworker ratio increased it by 60 percent), in the Ninth Five- 
Year Plan it reduced it by all of 16 percent. 


The labor-saving benelit of introducing measures embodying new technology 
ie lagging considerably behind the indicators achieved in the country in 
general. in the 1971-1978 period the number of workers made available 
thanks to adoption of measures embodying new technology in the industrial 
sector of Krasnoyarekiy Kray increased only 15 percent, whereas over the 
game period thie indicator wae 40 percent for the USSR. The number of ad- 
justed workers made available per million rubles of outlays (including out- 
lays from past years) was 55 in Krasnoyarekiy Kray in 1978, while it was 64 
in the USSR, 


Work began in 19/768 on a comprehensive regional program for accelerated in- 
troduction of the advances of scientific-technical progress in the economy 
of Krasnoyarekiy Kray in the period 1981-1990. The drafting of the program 
wan preceded by a study of the key regional problems of scientific-techni- 
cal progress and of formation of the eclentific-technical potential in 
their interrelationship with the framing of the conceptual bases for future 
development of the productive forces of Krasnoyarskiy Kray. 


The comprehensive program was aimed at implementing a labor-saving techni- 
cal policy, whose importance is evident from the mere fact that 40 percent 
of the workers in the kray are still engaged in manual labor. At the same 
time we should note the sizable potential for reduction of live labor by 
improving the drafting and fulfiliment of that program. Constructive ex- 
perience with the program approach to reduction of manual labor in con- 
struction in Belorussian SSR made it possible to double the reduction of 
labor required as compared to the preliminary version of the program 
drafted in Krasnoyarskiy Kray. 


A study of various regional programs of scientific-technical progress shows 
that they lack a unified theoretical foundation, there is a rather wide di- 
vergence in the methods and standards used, and the regional aspects o! 
aclentific-technical progress are not reckoned with as they should be in 
poeing the goals of the programs and in working out their indicators. 


The projects for comprehensive development o! the productive forces of 
Krasnoyarskiy Kray in order to increase the efficiency of the kray's most 
important economic sectors and industries provided for the development o! 
existing scientific inetitutions and the organization of new ones. About 
half of the most important measures that were supposed to ensure effective 
fulfillment of the project have to do with drafting a variety of technical- 
and-economic reports and justifications tor cevelopment and location of new 
enterprises and the most e ficient methods of developing satural resources 
and improving the geographic organization of production. A high majority 
of these measures have beeu carried out. 








At the same Cime formation of the regional acientificecechnical potential 

Wau upeeded up in the direction of building a logically interrelated «iain 
from theoretical and basic research to application of new engineering and 

technology to production, including the training of the relevant personne! 
with high qualifleations, 


The ei: fort to carry out the project for comprehensive development of the 
productive forces of Krasnoyarekiy Kray also revealed certain problems in 
tie formation of th. regional ecientific-technical potential, problems 
whose solution was very crucial to speeding up scientific=technical prog- 
ress. We should note first of all shortcomings in development of the piiot 
production facilities of sctentifle research institutes and VUZ, which 
causes serious difficulties in the application of scientific advances to 
preduction. It tw euffielent to note, for example, that nonfulfillment of 
the program for setting up full-scale experimental units for combustion of 
Kanek-Achinsk coal was one of the reasons for the sizable delay in the 
study and mastery of a promising technology for burning coal in the unites 
of the KATEK. 


it is equally important to boluter intersector and interdisciplinary re- 
wearch. “Vertical” formation of the chain of the scientific-technical po- 
tential has been considerably in advance of “horizontal” integration of 
scientific research. As a result many very important problems in develop- 
ment of the kray's productive forces, problems which are interdisciplinary 
in nature, have not been researched. 


Fulfillment of plans for development of kray's productive forces has re- 
sulted in a restructuring of the regional planning system. The comprehen- 
sive, multiannual and program aspects of economic and social planning have 
been substantially reinforced. The etaff of the kray planning commission 

as reorganized, and new indicators were adopted in statistical reporting. 
At the same time the outline of the regional plan essentially copied the 
plan drafted in the republic and did not reflect the uniqueness of the eco- 
nomic problems of the region. Indicators of scientific-technical progress 
are not reflected in the plan at ail. 


The present experience in drafting and in practical implementation of Long- 
range projects for comprehensive development of the productive forces of 
Kraenoyarskiy Kray makes it possible to identify the following directions 
for improvement of the regional aspect of planning scientific-technical 
progress. First, standards and indicators for planning scientific-techni- 
cal progress should be worked out on the basis of a study of regional prob- 
loms of interchangeability of resources, identification of the regional pe- 
cullarities of the social efficiency of sclentific-technical progress, and 
so on. Second, there needs to be improvement in the methodology for pre- 
planning substantiation of the geographic organization of the productive 
forces on the basis of a consideration of the regional peculiarities of 
sctentific-technical progress. Third, it would be worthwhile to work on 
the planning and management aspect of comprehensive regional programs 
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(inciuding subprograma of sctlentifilestechmical progre@s), including improve 
ment of the mechaniam for carrying out the program within the framewore of 
@ single planning technology (in interact With the pianning methods of! 


balances, standarda and mathematical economics), 











ANALYSIS OF THE IMPACT OF A TPK ON DEVELOPMENT OF ADJACENT AREAS 


Novosilirak IZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 136-143 


Paper by &K. M. Losyakova, Imetitute of the Geography of Siberia and the 
rar Last of the Siberian Department of the USSR Academy of Sciences, Ir- 
Kutek j 


\Text) Space-time differences in the orientation and intensity of the eco- 
nomic development of areas where TPK's are being formed and of the zone o! 
ite impact are manifested most vividly in the population dynamics, changes 
in the composition of the population, in the extent of habitation of the 
region, etc. Retrospective analysis, then, of various aspects of the geog- 
raphy of the population of areas similar in the conditions of their devel- 
opment and in the particular stages of development they have already passed 
through could serve as initial material that would help to solve similar 
probleme in other regions of Siberia. 


a conference on the study of the productive forces of Irkutskaya Oblast 
(in August 1947) N. N. Kolosovekiy expressed a valuable proposition from 
the standpoint of methodology to che effect that “the achievements of sci- 
ence are not determined by the number of facts collected, but by their conm- 
parisons an! interpretation.” This approach is especially necessary “when 
one is stud, ng such a huge, complicated and little-studied region as East 
Siberta.... The number of facts which attract the attention of researchers 
here is unlimited. Yet the time which we can make available ... is iinm- 
ited." He accordingly emphasized the importance of making a periodic conm- 
parison ot the “facts established with one another and against the goal- 
ortented assignments set previously,” as a means of “establishing assign- 
ments for the future in order to obtain the best results at the price of 
the smallest efforts and expenditures of time."* In accordance with this 
proposition, in drafting the “Large Project" for utilization of the re- 
sources of the Angara--Yenisey regions N. N. Kolosovskiy proposed that the 
e ‘Kolosovskiy, N. N., “Problemy territorial'’noy organizatsii proizvoditel’- 
nvkh sil Sibiri” [Problems of the Regional Organization of the Productive 
Forces of Siberia), Novosibirsk, 1971, p 24. 
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Urale=--Kuzgnetsk Combine, which at that time had been in operation tor 15 
years, be taken a6 the “natural quantitative standard.” Now the Middle 
Angara regions have been developing for 25 years and can themselves serve 
as @ standard in determining the prospects for development of other TPK's 
in Stberta, The results of @ atudy of the process of their settlement can 
accordingly have a certain relevance. Up until the {iftles these areas had 
heen Little developed and were apareely settled. Agriculture and primitive 
wconomic activities were the basis of their activity. The layshet--Lena 
Railroad essentially changed their economic-geographic situation. Favor- 
able preconditions were created for the transition from extensive forme of 
development to more intensive ones: exploitation of hydropower potential 
and mineral and timber resources. As we know, the economic development of 
hew areas brings about 4 substantial restructuring of the existing interre- 
gional relations. The shifte that take place are reflected by variations 
in the proportional distribution of the oblast's population among its ray- 
one more clearly than anyching else. This indicator reflects fairly accu- 
rately the rayon's place in the division ot labor within the oblast. 


An analysis of districts with a different concentration of population made 
{t possible to ascertain the character of the changes resulting from cre- 
ation of new economic centers within Irkutskaya Oblast. In 1926 (this 
diatribution persisted in its basic outline even in 1939) the district in 
which 75 percent of the population lived was a continuous strip of rayons 
that had more or less similar importance and were strung along the main 
railroad. Irkutskiy Rayon (18 percent of the population)<--the center of the 
dietrict=-was distinguished by a higher proportion. The reason for this is 
that substantial changes in the geography of the population of the oblast 

in the firet vears of Soviet power were related to a radical restructuring 
of agriculture, which mainly affected the southern farming areas, bringing 
about a growth of their population as well. In subsequent years develop- 
ment of the productive forces pursued the direction of industrialization, 
development of the timber and lumber industry in particular. Prerequisites 
accordingly took shape for a growth of population in Tayshetskiy and Nizhne- 
udinekiy rayons. 


The spatial differentiation of rayons with respect to the level of concen- 
tration of population that had been noted by that time underwent further 
development as the areu located along the Tayshet--Lena line became in- 
volved in industrial development. The gap in the zone of population con- 
centration that had been noted by 1959 became more distinct in the seven- 
ties with development of the Bratsk--Ilimsk TPK and the shi't of the dis- 
trict of higher population growth eastward to the area where the new sec- 
tion of the BAM was being built. At the present time we can speak of the 
existence of two districts of settlement, each with its own center--Ir- 
kutskiy and Sratskiv rayons. In the rayons adjoining them the population 
growth index is iower, and the further a rayon is located from the center 
of the concentration of population, the larger the size of the drop. The 
largest drop in the share of population was noted in Zalarinskiy Rayon, and 
it can therefore be regarded as the boundary between the Irkutsk--Cherem- 
khovo and Middie Angara districts of population densit 
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thus Mot ofay Che rayons where new centers of industrial production were 
actually being formed, but also more remote areas which come within the 
zone of influence of Chese cencera, which have Doundartesa typical of such 
zones, undergo 4 restructuring a& 4 Consequence of the creation of those 
centers. This forced us to turn particular attention to identification 

and study of districts of interrelated settlement in order to take into a 
count the patterns of ite formation in drafting projects for development o: 
areae gravitating toward IPK's which are to be created. In this respect 
the Middle Angara district, which occupies half of the oblast's area and 
containa nearly half of its population, has the greatest relevance. 


Uifferences between ravons where the nuclei of TPK's are actually being 
formed and adjoining areas are traced most distinctly in an analysis ot 
changes in population. For instance, within the Middle Angara district of 
population density the analysis made it possible to discover three groups 
of rayons that differ in their pattern of population dynamics. 


1, Uset'=Ilimskiy, Bratskiy, Nizhneilimskiy, Ust'-Kutskiy and Chunskiy ray- 
ons are those that underwent the most vigorous postwar development. Their 
development is distinctive in that detached from the main Lines they were 
for a long time underdeveloped areas with a low population density. The 
population in them hardly tncreased at all, and in some it decreased. in 
the fifties the situation changed. 


The advance of the Tayshet--Lena Railroad and the economic upsurge of these 
rayons brought about a sizable popu’ation growth ia a comparatively short 
period. At present these are the sy rayons in this district where the 
population has been increasing since 1959. The highest growth rates were 
in Ust'-Llimekiy and Sratskiy rayons, where the population nearly tripled 
yetween 1959 and 1979. In subsequent years, to be sure, the growth rates 
ave dropped somewhat. An exception has been Ust'-Kutskiy Rayon, which in- 
dicates a displacement of the centers of active development further east- 
ward. As @ consequence of the population growth the share of this group of 
rreyons in the oblast's population has risen considerably. 


lt. The second group is made up of the rayons located on the Transsiberian 
Railroad. Thanks to its position and more favorable conditions, their vig- 
orous development began earlier than in the rayons considered above. Up 
until 1973 the relative share of this group in the oblast's population was 
higher than that of the first. In 1973 they came even, and since 1974 they 
have alternated pleces, i.e., the functions of determining the development 
of this district of population density have passed over to the rayons in 
the first group. 


lll. The third group is mace up of reserve rayvons--those which are more 
remote and have weaker connections with the oblast's economic centers. In 
then we trace a steady tendency toward a drop in population, and conse- 
quently a drop in the level of population density. The situation of these 
rayons underwent an essential change when construction was begun on the BAM. 
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Population quadrupled in the Kagachinsko-Lenakiy Rayon, and population 
growth las been observed in Kirenskiy. The outflow of population persists 
at present in Kachugakiy and Zhigalovekiy rayons, located between the 

rail lines, buc their inclusion within the planned Upper Lena TPK will have 
@ beneficial effect on their development and will bring about a positive 
change in indicators of population dynamics. 


Thue @ retrospective analysis of population dynamics made it possible to 
ascertain that a sizable growth of population corresponds to the period of 
formation of nuclei of TPK's. Then the growth rates slow down, and some- 
times they even drop. This latter circumstance has been observed in rayons 
where construction of the basic projects of the TPK is followed by their 
gmooth operation and inertia is manifested to a greater degree in the for- 
mation of the population, 


Simultaneously with the expansion of the inhabited districts, there is a 
“depthwise" restructuring of settlement, as indicated by the rise in popu- 
lation density and displacement of districts with high density into the 
rayons where new economic development is taking place. The intensive pro- 
cess of their settlement (merging of separate foci) results from the rapid 
rates of industrial development. 


The fundamental restructuring of the economy has brought essential changes 
in the geographic distribution of settlement. We should mention among the 
initlal criteria reflecting this distribution the development of urban 
forma of settlement, which are most intimately bound up with industrial de- 
velopment. In the district as a whole the urban population increased 
nearly 25-fold between 1926 and 1979, while the overall population growth 
was 2,5-fold. 


In 1926 there were in this area only four cities (Tulun, Zima, Nizhneudinsk 
ln the southern part of the district and Kirensk in the northeast), and / 
percent of the population lived in them. In 1950, i.e., on the eve of con- 
struction of the Tayshet--Lena Railroad, there were already nine urban set- 
tlements in the southern part of the district, and they had a population 
totaling more than 190,000, and by that time in the northern part three 
transportation junctions had emerged on the Lena and Angara rivers. They 
had a population slightly exceeding 10,000. At the present time 24 of the 
42 urban settlements in this district are in regions of new economic devel- 
opment. Thur the wave of vigorous townbuilding, which in the 1939-1959 pe- 
riod was typical of the previously developed regions, had moved northward. 
In this connection we should note that in spite of the numerical equality 
of urban settlements of the rayons previously developed and the rayons where 
postwar development was most vigorous, the population of the latter exceeds 
by 1.7-fold the population of the urban inhabitants of the former rayons. 
Jeben forms have taken tne lead in settlement, accounting for 50 percent of 
the population. 











it is relevant to note that the city of Bratek accounts for half ot the ur- 
ban population. Lf we omit it from the calculations, then we get almost 
equal population dletribution of the urban settlementa in the southern and 
northern part of this settlement district. In our opinion this similarity 
regultse from the epeciitic nature of their evolution. The leading town- 
building factor for most of chem has been the timber and Lumber industry. 
This unifunctional production orientation has served as a restraining and 
unifying factor in their development. Traditionalism in the design of 
these settlements has also contributed to this in some degree. The mate- 
rials of cenéuses and annual current vital statistics reflect a substantial 
growti only of those cities which have a broader production configuration-~ 
Bratuk, Ust'=Llimek, Ust'=Kut, which account for more than 60 percent of 
the growth. In the other urban settlements growth has either been slight 
Or fas not occurred, and in some (Vidim, Novaya Igirma, and Shestakovo) a 
drop in population has been observed, 


‘nh analyzing this phenomenon we must not overlook certain peculiarities in 
the formation of urban settlements under the specific conditions of Sibe- 
ria. That te, at first several functionally related but spatially separate 
settlements associated with the principal settlement are often included in 
urban settlements. As this "composite" urban settlement develops and the 
level of development of the surrounding area rises, there is a separacion 
of the individual parts and a formation of independent urban, but more fre- 
quently rural settlements. in a number of cases it is this which has a 
dampening effect on the objective character of development of the main (nu- 
cleus) urban settlement. 


Small settlements of the urban type now constitute the basis of urban set- 
tlement. In this connection we should note chat isolated urban settlements 
sainiy performing administrative functions are typical of predominantly ag- 
cicultural rayons, whereas in rayons which are industrially developed local 
clusters of settlement, concentrated around the larger industrial centers, 
are formed. The growth of such a cluster occurs either thanks to the growth 
of the center or because of inclusion within it of tiny narrowly specialized 
settlements built in districts of new industrial development and promoting 
"breadthwise" development of urban settlements. This is above all a mani- 
fesatation of the narrowly specialized orientation of the development of re- 
gions being developed for the first time. As the growth of this unifunc- 
tionally settlement "accelerates," the sources of its population change; to 
be specific, natural growth becomes the principal factor, and it does not 
always exceed the outward migration. As a result growth rates drop, and we 
sometimes observe a loss of population, so that the settlement loses its 
urban functions. A closer linkage of their functions with the economic 
ortentation of the rayon, accompanied by enhancement of their role as cen- 
ters for serving the rural population, could have a large impact on devel- 
opment and ‘mprovement of urban forms of settlement (especially of small 
urban settlements). 
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Year-by-year analysis of the population dynamics has made it possible to 
note a certain sequence in development of urban forma of settlement. Con- 
struction of industrial centers, especially in the initial stages of forma- 
tion of a TPK, when the enterprises on which it is based are being built, 
{es accompanied by a substantial population growth that brings about an es- 
aential differentiation of urban settlements with respect to rates of de- 
velopment, Thanks to the accelerated growth, in relatively short periods 
of time they achieve the parameters of the composition of urban settlement 
typical of the discrict as a whole, and then the rates of growth drop, 
which in the formation of urban settlements tends to smooth out the sharp 
differences between rayons and to equalize them to a certain extent. Thus 
similarity in the population structure of urban settlements of newly devel- 
oped and previously developed rayons can be taken as a sign of a certain 
stabilization in their development, which better corresponds ©o the stage 
of exploitation of resources at a uniform pace. 


The materials of the study showed that a rise of a relative indicator such 
as the proportion of urban population does not always reflect actual devel- 
opment of an urban settlement. The reason is that this indicator rises 
when there is a drop in the rural population (Tayshetskiy, Chunskiy and 
Kirenskiy rayons), when the rural population decreases faster than the ur- 
ban population (Nizhneudinskiy, Zhigalovskiy and Kachugskiy rayons), and 
when the growth of urban settlements is faster than that of rural settle- 
ments (Bratskiy, Ust'-Ilimskiy and Kazachinsko-Lenskiy rayons). On the 
other hand if the rural population grows faster than the urban population, 
there is a drop in the latter's share even though it experiences absolute 
growth, as took place in Nizhneilimskiy and Ust'-Kutskiy rayons. 


Thus in analyzing the pattern of changes in settlement, especially in de- 
termining the role of urban populations in settlement, we need to take into 
account the peculiarities of dynamics of the rural population. Over the 
entire period from 1926 to 1979 it dropped 13 percent in the area we are 
studying. 


In the early fifties the rural population had grown in aimost all rayons, 
but between 1959 and 1970 it increased in only two: Ust'-L[limskiy and 
Ust'-Kutskiy. The drop in the size of this population in such rayons as 
Bratekiy, Nizhneilimskiy and Chunskiy was reiated in that period to trans- 
formation of rural settlements into urban settlements; but irc Nizhneudin- 
akiy and Tayshetskiy rayons it had to do with an outflow of population from 
rural localities. Between 1970 and 1979 Bratskiy, Kazachinsko-Lenskiy and 
Nizhneilimskiy rayons were added to the rayons with a growth of the rural 
population (Ust'-Ilimskiy and Ust'-Kutskiy). It is interesting to note in 
this convection that later the rural population increased because settle- 
ments of the urban type diminished in size as a consequence of separation 
of certain settlements to become independent rural settlements. In other 
rayons--south of the previously developeac rayons and those between the 
railroads--there has been a steady drop of the rural population. 
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Thus on the basis of the nature of the dynamic relationship between the ur- 
ban and rural population one can identify chree categories of rayons: 

Ll) Those with a@ growth of the urban and rural populations, which is in- 
herent in regions of new industrial development, where along with urban de- 
velopments rural ones also undergo intensive development, mainly nonfarming 
rayons involved with exploitation of natural resources. 2) Rayons with a 
growth of the urban population and a decrease of the rural population. In 
some of them the growth of the urban population offsets the loss of rural 
inhabitants, thereby ensuring an overall growth of population. In others 
where the urban populations are not major industrial points, the growth 
rates are not eufficient to offset the loss of rural population, and in 
these rayons we observe a decrease in total population, The latter pattern 
is cost typical of rayons of old agricultural development. 3) The group of 
rayons ‘vetween the :ailroads,'' where we observe an outflow from both urban 
and rural settlements. 


One of the most general characteristics of regional shifts in distribution 
of the rural population is the coefficient of regional concentration. Its 
changes over the period from 1926 to 1979 reilect a definite leveling out 
in the distribution of the population, which occurs because of directly op- 
posed processes of settlement in rayons where active development has previ- 
ously occurred and where this period is continuing or is only beginning. 

In the former rayons the concentration of population decreases correspond- 
ingly, while in the latter it increases. 


Radical regional changes in rural settlements have been caused by the cre- 
ation of reservoirs and by transportation and industrial construction. 

They were manifested above all in the springing up of new districts of pop- 
ulation density. For example, by 1959 a ramified network of settlements 
had been created almost from scratch along the Tayshet--Lena Railroad and 
south of it within what is now Chunskiy Rayon. In 1926 there were only 
2,000 persons living in this area, but in 1959 the rural population alone 
numbered more than 20,000. Formation of a separate district of settlement 
here with its urban centers led to a revision of rayon boundaries in this 
part of the oblast and creation of the independent Chunskiy Rayon. In 
Bratekiy Rayon a network of settlements sprang up in the area between the 
Oka and Angara rivers--places which previously had not been inhabited. Af- 
ter the forest had been cleared from the bed of the Bratsk reservoir, some 
of the timbering organizations were transferred to the north, creating 
there new nuclei of settlement. The need also arose there to form an inde- 
pendent administrative entity (Ust'-Ilimskiy Rayon). The pattern of set- 
tlement changed in the eastern part of the area being studied, which was 
oriented toward agriculture and primitive crafts: settlements on the upper 
[lim vanished entirely, and they became rarer and sma’’er on the upper Lena. 
A similar pattern was observed in the valley of the \irenga River. At the 
same time large new settlements, which quickly grew io become settlements 
of the urban type, have recently emerged along the Bayxal-Amur Main Rail 
Line which is under construction. We snould note on the whole that in the 
process of regional shifts there is a change in the composition of the 
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rural population itself and this is particularly substantial in areas ot 
major new construction projects. The southern farming portion is distin- 
guished by relative stability, and changes in its settlement are related 
mainly to internal restructuring of the network of farming settlements that 
had previously taken shape. 


ln accordance with the change in the economic configuration of rayons and 
geographic redistribution of rural population, there has been a restructur- 
ing of rural settlements. Since the 19/0 Population Census the number o! 
rural settlements has decreased 20 percent (23 percent in the farming ray- 
ons and 17 percent in the rayons of the future Upper Lena TPK and 14 per- 
cent in the rayons of the Bratsk--l[limsk TPK). The drop has affected all 
categories of settlements rather uniformly. If we take the formal approach 
to this process, i.e., if we look at the quantitative relationship between 
the settlements, it turns out that no sizable changes occurred in the dis- 
tribution of the settlements with respect to population size. But a more 
detailed study of the population dynamics of the settlement in which a ma- 
trix of the transition of rural settlemeats from one population group to 
another was used showed that there is a vigorous ongoing process of redis- 
tribution of settlements with respect to population categories. As a re- 
sult the number of settlements in a given group may not change, though the 
makeup of settlements within it will be different. The course of this pro- 
cess can be traced from the table. 


Share of Total Number of Settlements, 4. 
Remaining in Moving to Another 




















Population of Settlement, Elimi- Same Popula- Population Group 
number of persons _ nated tion Group Downward Upward 
Under 50 70 28 -- 2 
5l- 200 21 54 23 2 
201- 500 7 62 27 4 
501-1,000 2 68 23 7 
Over 1,000 2 32 16 -- 


Though 70 percent of the small settlements (under 50) were eliminated, 

their number decreased negligibly: this group has all the while been re- 
plenished because of a loss of po; ulation by larger settlements. Only 
Slightly more than half of the settlements have retained their positiona in 
the same population category. Moreover, 65 percent ot them lost population, 
that ls, they potentially constitute a reserve tor small settlements. Thus 
the principal direction in development >f rural settlements has been a 
growing outflow of populacion from rural settiements. For instance, whervas 
in the 1959-1970 period the ratio of growing rural settlements to those dy- 
ing out was 1:2, by 1977 it was 1:4. 


ln the southern farming rayons, the basis ior whose settlement are the ag- 


ricultural settlements tormed before 1926, we distinctly trace a reduction 
in the number and reduction of the size o!f rural settlements with respect 
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to all graduations in population size. We need to note in this connection 
that population dropped taster than the number of settlements (especially 
ln the group of settlements with a population over 200), which indleates u 
decrease in thelr size and consequently a drop in the level of the area's 
population density. 


In the crayons of the Bratsk=-Llimsk TPK the pattern is somewhat different. 
Uver the entire 1970-1978 period the network of settlements decreased, but 
the size of the rural population grew, 1.e., a process occurred whereby the 
population became more concentrated. In actuality there was a substantial 
reduction in the number of settlements and population in settlements under 
JO persons, i.c., in settlements with an agricultural configuration. Pop- 
ulation of settlements exceeding 500 persons on the other hand (usually 
timber and lumber settlements) itncreased, as did their number. But a com 
parative analysis of two periods (1970-1975 and 1975-1978) showed that the 
growth rates were slightly lower in the second period. This makes it pos- 
sible to suppose commencement of a certain stabilization in development of 
settlement, which could then be replaced by negative tendencies in develop- 
ment of the network of timbering settlements which are now being observed 
in neighboring rayons. 


In the rayons of formation of the Upper Lena TPK the construction oi the 
BAM has led to creation of a network of rather large settlements involved 
in providing its supporting services. Further development of settlements 
of this character will depend to a considerable degree on the strengthening 
and expansion of their functions and on holding on to the construction 
workers, The network that existed here previously was represented by 
rather small (mainly under 200) farming settlements and settlements with 
primitive crafts. Their number has been decreasing, as has their popula- 
tion. 


the tendencies in development of rural settlement discovered in studying 
the structure of settlements compel us to be especially cautious about the 
unequivocal assumption that settlements exceeding a population of 500 
should be regarded as promising ones. In the district we studied they rep- 
resent only 20 percent, and no sizable increase of this category of settle- 
ments was observed in the period under consideration. 


So, in compiling plans for development of TPK's we should not restrict our- 
selves to a narrow framework--to rayons in which its center (nucleus) is 
actually being formed; we also need to include in the analysis the entire 
zone affected by the complex. As shown by the examples of these rayons in 
Irkutskavya Oblast, and also by the experience of the Yakutskaya ASSR, cre- 
ation of new economic centers not uncommonly tends to break down administra- 
tive boundaries formed previously. Consequently, the possibility of re- 
structuring administrative division should be laid down in the program of 
the study, and in this case the calculations should go beyond the limits of 
existing administrative boundaries. 
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The mobility of settlements 1s manifested most vividly of all when there is 
a change in their functions--in connection with passage from the period of 
building the economic center to the stage of its uniform activity. This 
circumstance should especially be taken into account in determining the ba- 
aes for existence of settlements and the prospects of their development. 
This principle applies not only to urban, but also to rural settlements, 
especially to those switching from farming functions to timbering and lum 
bering functions. As a rule after the timber resources are exploited, they 
do not return to their old occupation. Linkage of the settlement's func- 
tions with rural needs could have a large impact on their stability. In 
determining the degree of promise of a particular settlement we need to 
take into account the peculiarities of development of the entire network of 
settlements. 


Taking these peculiarities of settlement of new areas and of those adjoin- 
ing them into account could help to create a scheme for more optimum uti- 
lization of the entire set of conditions and resources of areas to be de- 
veloped. 
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EXPERLENCE IN REGIONAL ANALYSIS OF THE ANGARA=-YENISEY REGION 


Novos.virsk IZVESTLYA SIBIRSKOGO OTDELENIYA AKADEMII NAUK SSSR--SERIYA 
OBSHCHESTVENNYKH NAUK in Russian (Issue No 2) No 6, May 80 pp 143-147 


{Paper by A. Glazunov, Yu. A. Anisimova and M. V. Krupina, Promstroy- 
proyekt [Institute for the Design of Industrial Enterprises] of USSR Gos- 
stroy, Moscow} 


[Text] Promstroyproyekt, an institute of USSR Gosstroy, has been exploring 
ways of increasing the effectiveness of location of new industrial enter- 
prises. Present practice of locating industry is based on technical-and- 
economic comparison of different geographic points and on selection of the 
optimum variant. This practice took shape historically and by and large 
meets che tasks given it, but it has a number of serious shortcomings. 


tirec., seiection of the points for the technical-and-economic comparison is 
to a certain degree random, so that the most optimum variant could possibly 
be overlooked. Second, the accuracy of selection of the optimum site de- 
pends on the number of points being compared, and it is limited. Use of 
this method to locate industry has been made even more complicated by the 
lack of master charts of development of individual sectors and regions. 


On the basis of a generalization of the experience of Promstroyproyekt in 
locating such major industrial complexes and enterprises as the Volga Motor 
Vehicle Plant [VAZ], the Kama Motor Venicle Plant [KamAZ], etc., the idea 
arose of switching from the method of comparing individual geographic 
points to the method of regional analysis, which guarantees examination of 
the possibilities of a given region for location of industry. In 1979 and 
1980 the institute conducted a project entitled "Regional Analysis of the 
Angara--Yenisey Region" [AYeR], whose aim was to substantiate a variant for 
efficient location of industrial enterprises. 


The essence of the method of regional analysis lies in studying the martic- 
ular region in its entirety from the standpoint of the opportunities it af- 
fords for construction of industry on the basis of gradual reduction of the 
zone being explored as the area with adverse characteristics is whittled 
off. These adverse areas would include areas where natural inhibiting 
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factors are widespread (karst, subsidence, torrents, earthquakes, and so 
on) a@ well ae areas which do not have the necessary conditions for loca 
tion of industrial enterprises, which ie likewise regarded as a cometraint 
(lack of land, water or labor resources, construction capabili’ d so 
on). Thus both natural and socioeconomic factors are analyzed. .)) aatum 
ral factore can be restrictive and even categorical. The socioeconomic 
factora can only be restrictive, 


The set of factors was determined for the Angara=-\enisey region on the ba- 
aie of @ summarization of experience acquired in the location of industrial 
enterprises, Charts of the ephere and de; oe of effect (chart of limita- 
tions) were filled out for each {: cor. The charts were done in one scale 
on @ uniform basis by the collation map method. On the chart» the differ- 
ent shades of hatching showed how categorical was the restriction resulting 
from the given factor's influence. The degree of detail and corresponding 
accuracy of the charte depends on the scale of the area being studied. 


Charte were worked out for the following restrictions: a) natural phenom 
ena prohibiting location of industrial enterprises (boggy areas, areas sub- 
ject to mudslides and avalanches, karst phenomena, subsiding soils, etc.); 
b) medical-geograph‘c conditions for the life of the population and the re- 
sietance of the natural environment to technogenic loads (potential loads 
on the soil, water and air base); c) the extent of the most important natu- 
ral resources (minerals, farmland, water and timber resources--Firet-Cate- 
gory Forest); d) social factors: peculiarities of the existing system of 
settlement, the standard of living of the population, existence of an 
available labor supply and conditions for formation of labor resources from 
the various economic regions of the country; e) the increased cost of con- 
struction and installation work as a function of natural conditions (the 
length of the winter, seismic characteristics, permafrost, etc.); £) the 
economic loss from taking away the most important types of natural re- 
sources (farmland and forestiand) for industrial construction; g) the pres- 
ent level and prospects for development of the infrastructure (rail and 
highway transport, the system of water supply and sewer system, the supply 
of electric power and heat, the level of development of construction capa- 
bilities and the construction industry). 


Mape showing the extent of the natural phenomena being analyzed were used 

in compiling the charts of restrictions, along with topic studies of spe- 

clalized inetitutes, Construction Standards and Regulations, and materials 
of planning and project planning organizations. 


Below we give examples of particular restrictions associated with natural 
and economic factors and the procedural principles of working them up. 


1. Regional changes in the size of capital investments in the AYeR are 
represented on 4 summary chart that reflects the change of capital invest- 
ments because of the increased cost of construction and installation work 
as a function of the length of the winter season, seismic activity, 
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COfetivetion if the pefMalfost, prices and fates Of consumption o! materti- 
ia afid Wage coellictlonte, 


The quantitative relationship of the principal elements in the makeup of 
eapital Lavestments-=the cost of comatruction and installation work (SMR) 
and the cost of equipment=-is Canen at 45:55, respectively, which is char- 
acteristic of the industry “machinebuilding,” which is closest to the pro- 
portions for the industrial sector ae a whole, The cost structure of  on- 
etruction and installation work consiste in turn of the following elements: 
a4) the base wage of workers, representing 12 percent of the cost of SMR; 

b) the cost of materials, intermediate products, components and fabrica- 
tions, representing 60 percent of the cost of SMR; ¢) the cost of operating 
‘ofetcuction machines and machinery; d) overhead; e) planned accumulation 


Uveriiead and planned accumulation are not differentiated by region. The 
elements of direct coat, which total 78 percent of the cost of SMR, are ad- 
juated by the corrective coefficients Kon, Kyar, Koy, Which take into ac- 
count the increased cost of each element by comparison with the bese re- 
gion (Moskovekaya Oblast) in the Angara--Yenisey region. 


Below we give the formula for determining the magnitude of specific capital 
investments, which takes {nto account the influence of the factors enumer- 
ated above for the areas of the Angara--Yenisey region: 


9,45, ———, Oy) Kom’ Baw Bo $0.88, ‘Kee 
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where Yx,~-magn.tude of specific capital investments for the i-th area of 
ihe Angera--Yenisey region; Yq, ~~standard of specific capital investments 


calculated for the base region on the basis of conditions of construction 
(Moskovekaya Oblast); (‘--corrective coefficients which take into account 
the change in the cost of SMR: resulting from regional wage coefficients 
in the i-th area of the AYeR (Ky,), from regional prices and rates of con- 
sumption of materials in the i-th area of the AYeR (Kyay), and from the 
change in the cost of operating construction machines and equipment (K»,) 
ae a function of the length of the winter season (K,4g,), for construction 
in the permafrost (Ky,), a6 a function of the seismic activity of the area 
(Ke); and Kyog is a corrective coefficient that takes into account the 
change in the cost of equipment by zones. 


2. Restrictions related to the value of forest. 


in this case the forest is viewed from two angles: as a natural factor 
that imposes restrictions of a categorical nature (Class | ltorest) on the 
location of industrial enterprises, and as an economic factor. The state 
incurs a material lose when it takes over forest area for industrial 
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conatruction., in order to obtain an idea of the sige of this loss when « 
particular area within the Angara--Yenisey region Le taken over, an attempt 
wae made to arrive at an economic valuation of forest in this region, The 
evaluation was made on the basiea of a method developed in the All-Union 
Sclontific Rewearch inatitute of Logging Machines (VNIILM) by I. V. Turke= 
vieh, candidate of agricultural sciences, 


The criterion in economic valuation of timber resources is the total size 
of the benefit to the national economy obtained from their wee. The indi- 
cator reflecting the size of the benefit to the national economy is the 
differential rent, which is defined as the difference between the socially 
necessary expenditures to obtain one unit of the product in exploiting the 
worst of the timber resources being used and the actual (individual) costes 
of obtaining that unit: 


reiZ-e- Nes 


in which r--dilferential rent, Z--marginal costes per cubic meter of wood, 
lig=-individual imputed costs per cubic meter of wood. 


The marginal costs are established on a centralized basia for the country's 
oblaets and republics. The imputed costs for production of 1 cubic meter 
of wood are the sum of the imputed costs of logging ('l,) and the costs of 
cultivation (fi,): 


The imputed costs of logging (il,) consist of the planned production costs 
(Cg) and specific capital investments in logging: 


Ile © Cy + Ey * K, 


in which K--standard of {fixed productive capital for industrial purposes, 
Ey~-etandard coefficient of efficiency of utilization of fixed productive 
capital (0.15). 


The imputed costs of cultivation of 1 cubic meter of wood (lig) are deter- 
mined from the formula 


in which Ce--operating costs in forest management, F,--fixed productive 
capital for logging purposes, Am--total average growth. 


In this method the forest is regarded as 4 multifunctional factor. The en- 
tities being evaluated are the raw material function of the forest, the 
#011 es a potential forest producer, and the natural conservation and rec- 
reation functions. Depending on the nature end size of the area for which 
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the forest ta being evaluated, the entities in the evaluation are those 
functions which are performed in the given area. for example, in thie 
stage it ie advisable to speak of evaluating the recreational funetions o: 
the Evenk Forest Management Operation, At the same time when dealing with 
green tones within cities, the recreational and natural conservation func 
tions are a part of the evaluation, 


in accordance with the main procedural principle of regional analysis, 
charts of restrictions reflecting phenomena of the same kind are imposed 
one on the other. On the summary chart of restrictions for natural factors 
are identified those areas which are unfavorable for construction, which 
will make Lt possible to reduce the sone being explored for location of in- 
dustrial enterprises. The summary chart of restrictions related to a 
change in the cost of construction and inetallation work ae a function of 
climatic conditions supplies information on the increased cost of construc- 
tion and installation work as compared to their coset in the first construc- 
tion zone (Moskovakays Oblast), where it ie taken as 100 percent. 


The firaet stage of the regional analysis ende with the compilation of the 

summary charte for groups of phenomena of the same kind. The second stage 
begins after the assignment is received for location of a4 specific enter- 

prise, which imposes certain requirements ae to the area. 


information on the real capabilities of the territory (existence of con- 
struction capabilities and conditions for development of other infrastruc- 
tural facilities, the size of the economic Lose when farmland and forest 
area are taken over, and so on) are furnished by the relevant charts of re- 
etrictions. This work charts the road toward creating a data bank for con- 
atruction. 
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EXPERLENCE IN USING MATHEMATICAL=ECONOMIC MODELS IN DETERMINING THE ECO- 
NOMLC STRUCTURE OF A REGION 


Novosibirer LZVESTIYA SIBIRSKOGO OTDELENIYA AKADEMI! NAUK SSSR-<SERIYA 
OBSHCHESTVLNNYKH NAUK in Russian (lesue No 2) No 6, May 80 pp 147-152 


[Paper by V. S. Zverev and KR. V. Andreyeva, Inetitute for Economics and Or- 
ganization of Industrial Production of the Siberian Department of the USSR 
Academy of Sciences, Novosibirek) 


(Text) In the field of application determination of the prospects for the 
economic development of a region embraces many aspects among which a par- 
ticular place is taken by framing the goals of the region's development and 
the makeup of measures to achieve them, their correlation in proportions 
and in time, and solution of the problems of furnishing resources (at the 
national economic and regional levels). But performance of this process is 
more difficult because the possibility exists of selecting different sets 
of measures that define alternative strategies for the economic development 
of the region as a whole and its individual parts. An analysis of all the 
complicated situations and the framing of conceptions concerning the main 
directions and peculiarities of a region's economic development necessitate 
the elaboration of specialized methods. 


One such method is the use of mathematical-economic models to determine the 
basic parameters of a region's economic development.* All the issues which 





* iverev, V. S., and Cherevikina, M. Yu., "“Optimalization of the Produc- 
tion Structure of an Economic Region,” in the book: "Metody analiza i 
modeli structury territorial 'no-proizvodstvennykh kompleksov" [Methods of 
Analysis and Models of the Structure of Regional Industrial Complexes], 
Novosibirsk, Nauka, 1979, pp 197-212; Zverev, V. S., and Cherevikina, 

M. Yu., "Models of the Structure of an Economy of a Major Economic Region,” 
in the book: ‘"Voprosy sovershenstvovaniya narodnokhozyaystvennogo i re- 
gional'nogo planirovaniya v svete resheniy ¥%\ s"yezda KPSS. Tezisy dokla- 
dov" [Problems in Improving National Economic and Regional Planning in the 
Light of the Decisions of the 25th CPSU Congress. Summaries of Papers), 
Part Il, Moscow, Central Mathematical-Economics Institute of the USSR Acad- 
emy of Sciences, 1977. 
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are to be resolved here are dist’ ibuted among three levela: the level of 
framing the goala of the region's future development, the level of the ac- 
tual determination of the principal parameters and most significant fea- 
tures of the economic development of the region as a whole, and the level 
of working out alternative versions of development and methods of achieving 
the yoalw which have been set for the region, 


Differences in the problems, of course, determine differences in the modelw 
used to solve them. Spatial models of the national economy, in particular 
the interregtonal intersector optimization model, are most suitable to de- 
fining a region's development goal. The peculiarities and alternative ver- 
sions of development of principal multisector and regional complexes* are 
described in eulfletent detail by models well known as optimization models 
of mul iannual planning of multisector complexes. The principal burden of 
interlinkage of the goals of regional development with its possibilities 
falls on models of the structure of an economic region's economy. 


The method we have mentioned also presupposes a certain sequence in the use 
of models. In the first stage the calculations are made for the intersec- 

tor optimization model, in the second for models of sectoral and multisec- 

tor complexes, and in the third optimization models of the structure of th« 
economy of the economic region. 


The prectical use of this method and its capabilities can be illustrated by 
the example of calculations for the materials of the Angara--Yenisey region. 
The first stage of the procedure--identifying the goals of the region's fu- 
ture development--was performed by defining the region's specialization in 
the nationwide division of labor and the social tasks to be performed in 
this regard at che level of the national economy as a whole in the period 
up to 1990, The series of calculations for the interregional intersector 
optimization model mace it possible to identify the general direction of 
the region's development--an orientation toward further development of the 
fuel and energy complex, reinforcement of the region's role in furnishing 
the national economy energy-intensive products (metallurgy and chemistry) 
and forest products. Growth rates for the principal components of the 
standard of living (housing, services of the social-residential infrastruc- 
ture, and 60 on) were determined simultaneously. 





* By a region's multisector complex we mean the totality of technologi- 
cally related facilities of a number of sectors and industries manufactur- 
ing one of the types (or several types) of products which determine the re- 
gion's specialization in the interregional division of labor. By a re- 
gional complex we mean the totality of facilities of one or several sectors 
of industries whose products or services are mainly (or entirely) used 
within the region. An example of a multisector complex (for the regions of 
Siberia) might be a complex of sectors and industries for logging and pro- 
ceasing timber. The most typical examples of regional complexes are the 
construction complex and the entire group of sectors and industries in the 
service sphere. 
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Realization of the goals that have been eet presupposes framing variants of 
development of a number of intersector and regional complexes. A number of 
yeneral requirements are observed here: these alternative versions must be 
backed up with resources of sectoral eignificance (mineral, fuel and power, 
vegetative, land) in the region, the alternative versions must be realiz- 
able (rom the standpoint of the time required to build the projects that 
make it up (on the basis of known technologies and methods of organizing 
construction and inetallation work), the possibility of correlating the ia- 
dividual complexes with one another with respect to the time for activation 
Of capacities and (ormation of spatial structures of the economy from them 
(regional industrial complexes). Moreover, in analyzing the development of 
intersector complexes (t ie important to discover alternative methods of 
achleving the goals which have been set. This can be done using various 
approaches to accomplishing the goal which has been set (selection of dif- 
ferent product mixes within the consolidated group of products, a different 
level of processing of the initial raw material, and so on) within the lim 
its of the region. 


All these considerations determine selection of the set of multisector com- 
plexes under consideration and the alternative versions of their develop- 
ment. To be specific, the goals confronting the Angara--Yenisey region re- 
quired that analysis of the prospects for development cover the totality of 
industries in the fuel and energy complex (coal mining, electric power pro- 
duction at thermal and hydrostations), complexes of industries for produc- 
tion of nonferrous (aluminum, lead, zinc and copper) and ferrous metals, a 
number of chemical complexes (petrochemical, complexes for processing or- 
ganic chlorine and phosphorus-containing raw materials), and the complex of 
industries for logging and for processing timber. The social goals con- 
fronting the region determined examination of the system to provide tor the 
life of the region's population (creation of the social-residential infra- 
structure, a number of subindustries of the food industry, and so on). 


Varlants of the development of multisector complexes difter in the makeup 
of technological processes ("conversions") within them and accordingly in 
the List of products, the scale of output, the use of particular advances 
of technical progress in various "conversions," the time of commencement of 
realization and dates for activation of capacities, and in the different 
parts of the region's area they pertain to. For example, for the complex 
of "timber" industries the examination covered different versions for log- 
ging (product--logs and industrial wood chips), logging and mechanical pro- 
cessing of the timber (lumber is added to the products in the previous ver- 
sion), logging, sawing and chemical-mechanical processing of the raw mate- 
rial (the additional products in this version are plywood and panels), and 
go on, all the way to variants in which paper, cardboard or artificial fi- 
ber are examined as the final products. The alternative versions are made 
internally consistent, i.e., the scale of production is chosen so that the 
previous "conversion" will furnish the necessary raw material (or semifin- 
ished products) to the next conversion, and they are linked to the calcu- 
lated timber cutting for regional industrial complexes which have been 
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identified in the Angara--Yenisey region (Lower Angara, Sratak--Usc'= 
Llimek, Central Krasnoyarsk, Irkutek=-Cheremkhovo and Sayan TPK's). There 
are among the variants those which cali for a differing degree of utiliza 
tion of the calculated timber cutting by S-year periods (this is the time 
interval selected as the “unit” in defining the prospects for development 
of the region's economy), beginning with the present level. Different vets 
of machinery in logging and different technologies for processing the raw 
material (especially for obtaining pulp/cellulose) are determined by dif- 
ferences between the variants in use of advances of scientific-technical 
progress. For some of the versions “trajectories” for construction of 
projects in the 1981-1985 period were examined, and for some trajectories 
in the 1986-1990 period. Phased versions were also examined: the first 
phase Of creating the complex pertains to the llth and the second to the 
l2th {.ve-year plans, and also differing proportions in capacity in the 
first and second phases are selected in the alternative versions. 


Performing operations of this kind for all multisector complexes consti- 
tutes a problem of the greatest complexity; they are very laborious proce- 
dures and necessitate involvement of specialists for each of the complexes 
being examined. But the greatest difficulties in this stage of the elabo- 
ration confront the specialists defining the prospects for development of 
the principal regional complexes. First of all, there are the problems of 
the scale of production (or the volume of services to be rendered). As a 
matter of fact when there are broad limits for development of multisector 
complexes and a sizable number of alternatives not only within the tndivid- 
dual complex itself, but also in combinations of them with respect to 
makeup, time and the different parts of the region they pertain to, it is 
difficult to determine more or less unambiguously in advance the needs of 
the future economy for capacities of construction yards, transportation and 
services of a number of other types of production infrastructure and for 
labor resources. 


Second, it is necessary to understand the peculiarities of the processes 
whereby an economy takes shape at the regional level and the specific na- 
ture of the conditions imposed on formation of the alternative versions of 
development of regional complexes. For example, such local goals as cre- 
ating a strong construction capability that would exist permanently in the 
region as the basis for future stable development of the economy, or pro- 
viding conditions for attracting and holding population, cannot but be man- 
ifested in the framing of the variants of development of the construction 
capability and the sectors and industries making up the social-residentia! 
infrastructure. In addition, the existing economy of the region also has a 
certain influence. 


For the reasons given variants of development of regional complexes with a 
rather broad range of "capacities" and with differing trajectories of their 
change in time and technvlogies were framed for each of the TPK's of the 
Angara--Yenisey region. 
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All these data on possible variants of development of multisector and re- 
gional complexes and on the peculiarities of their interaction (use of 
products, services and resources) and participation in achieving the goals 
which have been set the region are used in calculations for the multiperiod 
model of optimization cf the production structure of the economic region. 
The objective of the calculations ie to obtain the basis for working out a 
balanced variant of the region's economic development and to shed light on 
ite most essential pecultarities. 


A whole series of such peculiaricies emerged when the method was applied to 
the Angara--Yenisey region. First of all there was the division of the 
1976-1990 period with respect to the character of economic development: 

the 10th and beginning of the llth five-year plans represented work toward 
the future--in this period the principal capacities of new construction 
capabilities were created so that the total capacity of the region's con- 
struction yards was approximately doubled. ihe llth and 12th 5-year peri- 
ods are periods of intensive construction and activation of projects of in- 
tersector complexes and of solving the problems of raising the standard of 
living of the population. In particular, the calculated volume of products 
shipped out of the region in the 1981-1985 period exceeded by 2.7-fold the 
corresponding indicators of the lLOth Five-Year Plan, and in turn the rela- 
tionship of these indicators between the lith and 12th 5-year periods was 
2.3:1. In tha: same period provision was made to first reach the average 
republic leve] in the adequacy of housing, facilities of the social-resi- 
dential infrestructure, and so on, and then to exceed that level. 


The role of the characteristics of the investment process (level of outlays 
in the building and operation of construction capabilities and construction 
time) in the region's economic development proved to be important. The 
rather long project construction times delayed dates for fulfillmenc of 
plans for development of the most important intersector complexes. It was 
accordingly necessary to “employ” labor resources made available because of 
the rise of labor productivity and the passing of the "peaks" in the scale 
of construction and installation work. These "reserves" represent between 
7 and 28 percent of the total work force at the various TPK's in the 12th 
Five-Year Plan. Assuming that the present technology of new construction 
iw retained (and standard construction times), this makes it mandatory to 
develop the industries of the existing economy at rather high rates 
(through reconstruction and increasing the volume of production), which 
does not in every case conform to the general direction of future economic 
development and diminishes possibilities of achieving the goals set for 

the region. 


The level of labor intensiveness and materials intensiveness in construc- 
tion turned out to be too “burdensome” for the region when existing tech- 
nologies were used. When consideration was given to expenditures in indus- 
tries related to cons'ruction and the needs for construction and installa- 
tion work in building the construction capability itself, related produc- 
tion operations, and the sociai-residential infrastructure, ways could not 
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be found of reconciliation of the requirements of simultaneous construction 
of new construction capabilities and solution of the problems of raising 
the atandard of living of the population, since the full costs involved in 
vonatruction, which were of considerable alze, were not covered by the vol- 
ume of construction and tnetallation work they were to perform, This dis- 
crepancy was particularly large for regional industrial complexes in the 
first stages of formation (the Lower Angara TPK). Performance of program» 
for social development in the Angava--Yenisey region were made directly de- 
pendent on the level of development and technical adequacy of the construc- 
tion capability and methods of organizing construction. Effective solution 
of social problems becomes possible thanks to radical improvement of tech- 
nical-and-economic indicators of construction (reduction to approximately 
half the indicators of labor intensiveness and materials intensiveness in 
the production of building materials and fabrications and in construction 
and installation work) and to application of a strategy for economic devel- 
opment of new TPK's to be created thanks to construction capabilities of 
areas already developed (in particular construction capabilities of the 
Central Krasnoyarsk and Bratsk--Ust'-Llimsk TPK's), 1.e., pursuing the 
Strategy of "rear" construction capabilities for speeding up the economic 
development of regions undergoing new development. Otherwise it would be 
necessary to conduct a specific policy for the first stage oi building the 
construction capability--use of the tour-of-duty method with its known 
lower level of comfort, smaller number and volume of services provided to 
construction workers as compared to inhabited areas. 


lt is typical of the Angara--Yenisey region that the fuel and energy com- 
plex everts a substantial impact on the scale of development and structure 
of the most important multisector complexes, above all the influence ex- 
erted by rates of development of the brown coals of the Kansk-Ac>insk ba- 
ain. Fairly moderate growth of the amount of coal mined from on >~-year 
period to the next is determined by inadequate development of the technol- 
ogy for mining and transporting coal so as to fully take into account the 
peculiarity of this basin and the impossibility of delivering and assem- 
bling on short notice the custom-made sets of equipment for stripping, for 
mining and for transport. This slowed down the growth rates of the produc- 
tion of elec:ric power in the region, reoriented a number of the most im- 
portant complexes toward production of products not requiring a sizable 
amount of thermal energy and electric power (an increased share of ore con- 
centrates in the total volume of output of nonferrous metallurgy, mechani- 
cal and chemical-mechanical processing of timber, development of miniplants 
in ferrous metallurgy, slower transition to energy-saturated processes in 
chemical complexes). ‘peeding up development of the coal of the Kansk- 
Achinsk basin will have a substantial impact on the resulting indicators of 
the economy of the Angara--Yenisey region. In the variant that provides 
for creation of two additional open-cut mines for mining the brown coal of 
the Kansk-Achinsk basin, the volume of products shipped from the region in 
the llth and 12th 5-year periods increases approximately 20 percent over 
the variants not containing these additional mines. 
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Calculation of that variant was originally undertaken in order to assess 
the feasibility of work to speed up economic exploitation of the coal of 
the Kanak-Achinsk basin, But it became clear in the course of the analysis 
that given the exletence of substantial restrictions (especially with re- 
wpect to the time of activation of large-capacity open-cut mines) Lhe re- 
gion, which possesses cich resources of primary sources of energy and which 
is developing not only thermal electric power production, but also hydro- 
power potential, will nevertheless be compelled in the period of develop- 
ment of ite own fuel and energy resources to use primary sources of energy 
from other regions to achieve the goals that were set. To be specific, it 
iu poweeible that work will have to be done on the question of deliveries of 
natural and casinghead gas from West Siberia (or exploration of correspond- 
ing sources within the region) in the llth Five-Year Plan. The principal 
factor determining a conclusion so paradoxical for this region is that the 
technology has been worked out for large-scale gas production and that the 
period for developing gas deposits and for construction of main gas pipe- 
lines are comparatively short. 


The role of decisions taken previously in the field of capital investment 
turned out to be important in working out the prospects for the economic 
development of the Angara--Yenisey region. Partial construction and the 
growth of the volume of projects for modernization and reconstruction in 
existiig industries determined to a considerable degree the load on the re- 
gion's construction capability in the 10th and llth five-year plans, espe- 
cially for the Central Krasnoyarsk, Irkutsk-Cheremkhovo and Sayan TPK's. 
When they become available in the 1986-1990 period, these capacities can be 
used to do spadework fur the subsequent stage of development of the region's 
economy. Conceptions therefore need to be worked out concerning the most 
important features of the region's economic development beyond 1990 and to 
extend the time frame at least another one or two 5-year periods. 


From the spatial standpoint of the region's future development the particu- 
lar role of the TPK's of the Angara Valley attracts our attention. Accord- 
ing to the results of the calculations, this is a zone of intensive devel- 
opment with the formation in the Lower Angara TPK of enterprises for the 
production of nonferrous metals (using their own and shipped-in raw materi- 
ale), with development in it of the elect’:c power industry and petrochem- 
istry, and with the orientation of the or.xches of its forest products com- 
plex toward thorough processing of the raw timber. The Bratsk--Ust'-Llimsk 
TPK will become the base of support for development of the Lower Angara and 
Upper Lena TPK's, and later for developing the areas of the Near North as 
well. The branches of the forest products compiex and certain production 
operations in ferrous metallurgy will undergo further development there. 


Development of the fuel and energy complex and its unification with the 
production of power-intensive products of nonferrous metallurgy represent 
the basis for formation of the future structure of the economy of the Cen- 
tral Krasnoyarsk TPK. Existing sectors and industries will undergo further 
development along with this TPK, and the timbering industry will begin to 
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develop and the processing of the raw timber will gradually become more 
thorough (mechanical and chemical-mechanical processing), and the capaci- 
ties of the construction capability will increase substantially. 


Development of the coal industry, of power-intensive production operations 
in ferrous metallurgy and of fertilizer production is combined in the tu- 
ture production structure of the Sayan TPK with completion of construction 
of projects of the machinebuilding complex and a number of other complexes 
whose construction began in the 9th and 10th five-year plans. 


inergy~incensive producticn operations in petrochemistry and ferrous metal- 
lurgy and fertilizer production are supplemented in the future structure of 
the Irkutek--Cheremkhovo TPK by industr «©. traditional for this complex, 
which .iil also undergo further developyenc (machinebuilding above all). 


On the whole the calculations made it possible to define a balanced system 
of basic parameters of economic development of the Angara--Yenisey region 
linked to regional and national economic (volume of capital investments to 
be allocated to the region by 5-year periods) resources and the goals set 
for the region. At the same time it turned out that certain questions 
arise that are difficult to foresee in advance: development of a number of 
new alternatives for development of multisector and regional complexes (in 
particular for construction capabilities), extension of the time frame of 
the program, adjustment of the goals of the region's economic development 
(when they cannot be achieved within the planning period). For that reason 
the practical process of working out the prospects of a region's develop- 
ment goes through a number of iterations, in which unambiguous solution of 
the problems that arise in the course of the calculations is achieved by 
successive calculations for models at the national economic, sectoral and 
regional levels. 


COPYRIGHT: Izdatel'stvo "Nauka," "Izvestiya Sibirskogo otdeleniya AN SSSR," 
1980 
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